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ABSTRACT 
From 1 0  J u l y  1 9 6 7  to 6 D ec ember 1 9 8 9 , 3 4 1  b l a ck bears 
( Ur s u s  amer i canu s )  i n  Great Smoky Mount a i n s  Nat i on a l  P a rk 
were captured and r e l ocated 5 7 0  t imes . Captur e , r e l e as e , 
a nd r ecovery locat ions o f  r e l ocated bears were p l otted on 
topograph i c  maps u s ing the Univer s a l  Transver s e  Mercator 
grid s y stem. Obj ectives o f  th i s  s tudy were to d e l ineate the 
s e x  and age structure o f  prob l em b l ack bears and to 
determ i n e  f a ctors contr ibut i ng t o  the succ e s s  o f  b l ack bear 
r e l oc a t ions. 
Exc luding cubs and dependent y e ar l i ng s , m e a n  a g e s  a t  
i n i t i a l  capture o f  ma l e  and f ema l e  b e a r s  w e r e  3 .9 and 4 .6 
years , respect ive ly . Ma l e s  compr i s ed 6 1 . 9 % o f  a l l  captured 
bear s , a nd 5 4 .7 % ,  7 2 .9 % , and 58.0 % o f  cubs , subadu l t s , a nd 
a du lt s , r e spect ive ly. The h igher percentage of m a l e s  w a s  
l ik e ly d u e  t o  t h e i r  l arger home ranges a n d  w i d e  d i sper s a l  
patterns o f  the subadu lt a g e  c l a s s . O n l y  1 8  o f  5 0 4  tagged 
r e s e arch bear s ( 3 .6 % )  were subsequent l y  c aptured for 
crea t i ng prob l em s ; this sugge s t s  that problem bears compr i s e  
a sma l l  percentage o f  the overa l l  bear p opu l at i on. 
S e a s on a l  d i str ibu t i on o f  capture s  o f  prob l e m  bears 
c o i n c ided with pub l i c  v i s i t a t i o n  i n  Great Smoky Mount a i n s  
N at i on a l  P a rk. Most capture s  o f  probl em be a r s  wer e  i n  
summer ( 7 5 .1 % )  a n d  w e r e  a s s oc i ated w i t h  a r e a s  o f  h igh pub l i c 
v i s i ta t ion. A s igni f i cant i nteract ion ( P= 0 . 0 2 5 )  e x i sted 
betwe e n  the s e x , age c l a s s, and s e a s on i n  wh i ch bears 
iv 
i n it ia l ly were captured . 
v 
S e a s ona l d i f ferences i n  home range 
use and a ct iv i t i e s  by d i f f e r ent s e x  and age c l a s s e s  o f  bears 
were probably respon s i b l e  f o r  th i s  i nteract i o n . 
The number o f  probl em bear r e l oc a t i o n s  each y e a r  ranged 
f r om 4 t o  8 0 . The number o f  i n d i v i du a l  prob l e m  b e a r s  
captured e a ch year ranged from 2 to 6 3  and m a y  i n d icate 
f luctu a t i ons i n  the bear popu l a t i on . Change s i n  Nat iona l 
P a rk S e rv i ce p o l i c i e s  regard ing bears , advan c e s  i n  capture 
tech n i qu es ,  and f inanc i a l  and p e r s onne l constr a i n t s  a l s o 
were part l y  respon s ib l e  for y e a r l y  trends i n  captu r e s  o f  
prob l e m  bear s . 
Most r e l ocated bears ( 5 5.6 % )  were never r e c overed , a n d  
3 2 . 4 % were r e captured d u e  t o  per s i stent nu i s ance behav i o r . 
Recaptured bear s ( x= 4 .1 y e a r s ) were s ig n i f i c a nt ly o lder 
( P= 0 . 0 0 5 2 ) than those not r ecaptured ( x= 3 . 0  y e a r s ) . Only 
1 4 . 3 % o f  bears r e l ocated d i stance s greater than 64  km were 
r ecaptured . M e a n  t ime e la p s e d  between r e l e a s e  and recapture 
was 2 9 7  days; ma l e s  and fema l e s  averaged 2 2 5  and 3 9 9  d ay s , 
respective ly . Bears with p re v i ou s  r e l oc a t i o n  exper i e n c e  
w e r e  r e captured more frequent ly a n d  i n  f ewer d a y s  than those 
r e located f or the f ir s t  t ime . S ever a l  b e a r s  r eturned 
d i stances n e a r  or exceeding 1 0 0  km, overcoming s ign i f i c a n t  
natur a l  and a rt i f i c i a l  bar r i er s  such a s  l ake s , r ivers , ma j or 
h ighways and human deve l opment s . 
At l e a s t  6 3  bears in  th i s  study ( 1 8 . 5 % )  were k i l l e d . 
Most bear morta l ity was due to l e g a l h arvest , h owever , no 
v i  
r e l ocated bear s were reported a s  p a rt o f  the l e g a l  bear 
harvest in Tennes see. The percentage o f  ma l e s  a n d  f e ma l e s  
k i l l e d  wer e  1 9 . 7 % and 1 7 .3 % , r e sp e ct ive ly. M e a n  t i me from 
r e locat i on t o  r ecovery was 2 5 3  days. Forty b e a r s  were 
k i l l ed the s ame year they were r e l ocated. B e a r s  were 
r ecovered a mean of 4 3 . 3  km f r om the i r  r e l e a s e  s ite and 8 4 . 5  
km from the i r  capture s i te. 
The suc c e s s  of b l ack bear r e l ocat i on s  can be enhanced 
by d e s i g n i ng a de f in i t ive r e l ocat i on strategy b a s e d  on the 
s ex a nd age o f  bears , s e a s o n  captured , r e l ocat i on d i st a n c e , 
r e l e a s e  a r e a , a nd prev i ou s  exper i ence. Re l oc a t i on s , 
h owever , a r e  not pract i c a l  for a l l  prob l em bear s , and s ome 
bears probably should be d e stroyed . Re l o ca t i ons shou l d  be 
used i n  comb i na t i on w i th other methods to r educe nu i s ance 
behavi or o f  bea r s , and the ava i l a b i l i t y  o f  human f ood and 
garbage. 
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CHAPTER I 
I NTRODUCTI ON 
B ackground 
Yel l owstone Nat i ona l P a rk was est a bl i s hed in 1 8 7 2 ; 
short l y  therea fter , v i s it o r s  began inter a ct i ng w i th bears . 
As  ear ly a s  1 8 9 0 ,  bears were cha ined to p o s t s  f o r  pub l i c  
v iew ing ( Marsh 1 9 7 2 ) . Yel l owstone, S equo i a / K i ngs Canyon , 
and Yo s em ite Nat i on a l  Parks m a i nt a i ned d a i l y  bear f eed ing 
s ites near tour i s t  fa c i l i t i es ( I se 1 9 6 1 ,  Harms 1 9 7 6 in  
Hast ings 1 9 8 3 , Zardus and P a r s ons 1 9 8 0 ) . Food , u su a l ly 
garbage , w a s  hau l ed to des i gnated area s t o  attract bea r s  f o r  
publ i c  v i ew i ng . These feed ing shows undoubted l y  changed the 
f orag ing h a b i t s  and di str i but i o n  of bear s , c oncentrat ing 
them where they were l ikely to cause troub l e .  
I n  the 1 9 5 0 ' s  and 6 0 ' s ,  the nat iona l parks a dopted 
regu l at i ons that proh i b ited f eed ing w i l d l i f e  ( I se 1 9 6 1 , 
L a F o l l ette 1 9 7 4 ) . Bear management and c ontro l ,  wh i ch 
i n c luded trapp ing and rel ocat ing , or destroy i ng h a b i tu a l 
problem bea r s , a l s o  wa s emph a s i z ed ( Zardus and P a r s ons 
1 9 8 0 ) . Des p ite regu l at i o n s  that proh i b ited f eed ing w i l d l i f e  
a nd empha s i s  on bear contr o l , v i s itor-bear c o n f l i ct s  
cont i nued to occur . From 1 9 6 6  to 1 9 7 6 ,  Y o s em i te Nat iona l 
Park averaged 2 8 8  damage i n c i dent s  per year ( Harms 1 9 8 0 ) . 
Sequoi a / K i ngs Canyon Nat i o n a l  Parks averaged 2 2 0  bear 
inc i dent s  ea ch year from 1 9 5 9  to 1 9 76 ( Zardus and P a r s o n s  
1 
1 9 8 0 ) . From 1 9 6 4  to 1 9 7 6 ,  G reat Smoky Mounta i n s  N a t i o n a l  
P ark ( G SMNP or Park ) averaged 5 9  d amage i n c i dent s  each year 
( S inger and Bratton 1 9 7 7 ) . Food r ewards , a s  a r es u l t  o f  
improper garbage d i sp o s a l a nd j or f eed ing , were a 
contr i but ing f actor i n  many i n c i dents . 
2 
I n  the m i d  1 9 7 0 ' s  nat i ona l parks began devel op i ng Bear 
Management P l a n s . The purp o s e  o f  the p l an w a s  " to manage 
v i s i t o r s , bears , and Park oper a t i ons i n  such a manner that 
the bear ' s  natur a l  ex i s tenc e  is not imp inged upon , yet 
prov i de for s a f e  v i s itor u s e  that w i l l  m i n im i ze bea r-per s on 
conf l i cts" ( NP S  1 9 8 1:1 ) . Obj ect ives for m a na g i ng bears are: 
1 )  t o  preserve and perpetuate popu lat i o n s  o f  b l a ck bea r s  
under natura l cond i t i ons ; 2 )  to m i n i m i z e  and prevent 
person-bear conf l i cts ; and 3 )  to  a l l ow bea r s  to l ead a 
natura l  l i fe w i t h  m i n imum i nter f erence by humans ( NP S  1 9 8 1 ) . 
Strateg i es to reduce bear prob l em s  inc luded educa t i on o f  
v i s i t o r s  and emp l oyees , remova l o f  unnatur a l f o od , 
en f orcement o f  park regu l at i o n s , standar d i z a t i on o f  bear 
contro l  procedures , and research and mon itor ing ( NP S  1 9 8 1 ) . 
The Prob l em 
Des p i te the c lo sure o f  dumps and imp l ementa t i on o f  Bear 
Management P l a n s , human-bear conf l i cts cont i nu e  to occur i n  
many n a t i o n a l  parks . Yel l owstone and G SMNP a r e  well known 
for thei r bear problems . Vi s itor-bear conf l i cts a l so ex i s t  
i n  G l ac i er (McArthur 1 9 8 1 ) , Y o s em ite ( Harms 1 9 8 0 ) , 
S equo i a / K i ngs Canyon ( Zardus and Parsons 1 9 8 0 ) , Crater Lake 
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( Co l l um 1 9 7 4  i n  H a s t i ngs 1 9 8 3 ) , North C a s c a des ( Mart inka 
1 9 7 7  i n  H a s t ings 1 9 8 3 ) , and Shenandoah n a t i ona l parks 
( Wi l l i am s o n  et a l . 1 9 8 0 ) . V i o l at i ons o f  NPS r egu l a t i on s  
r egar d i ng f eed i ng and prob l em bears ( Pelton 1 9 7 5 ,  S inger and 
Bratton 1 9 7 7 ) , v i s itor dens i ty ( S i nger and Bratton 1 9 7 7 , 
Kaey and Van Wagtendonk 1 9 8 3 ) , habitat cond i t i on ( Harms 
1 9 7 9 ) , and , t o  a l esser degree , bear dens i t i es , a l l  appear 
to cont r i bute to these con f l i ct s . 
The opportun i s t i c  behav i or o f  bea r s  contr i butes t o  the 
negat ive i nter a c t i ons between v i s itors and bear s .  Their 
omn i vorous f ood habits a l l ow them t o  f eed on a var i ety of  
food i t ems , many o f  wh i ch a re o n l y  ava i l a b l e  s ea s ona l ly .  
B l a ck bear s a r e  a high ly mob i l e ,  cur i ou s , i ntel l i gent , and 
very adapt a b l e  an ima l ( Pe l t on 1 9 8 2 ) . G i ven the opportu n i ty , 
bears w i l l  exp l o it human f o o d  s ources at l andf i l l s , garbage 
cans , campgrounds , and p i cn i c  area s  and move l ong d i stances 
to u s e  them ( Jonkel and Cowan 1 9 7 1 ) . Bea r s  l earn t o  
a s s o c i ate food w i th peop l e ,  c o o l er s , backpack s , t ent s , 
tra i l er s , and veh i c l es , and may become b o l d  or even 
aggres s ive i n  thei r attemp t s  t o  obt a i n  i t  ( Cr a i ghead a n d  
Cra i ghead 1 9 7 2 , T a t e  1 9 8 3 ) ;  these tra i t s  may be p a s s ed f r om 
mother t o  o f f sp r i ng ( Tate 1 9 8 3 ) . B ears that f eed on human 
f ood and garbage exh i b i t  s i gni f i cant weight g a i ns a nd 
i ncrea sed fecund ity ( Jonkel and Cowan 1 9 7 1 ,  Roger s  1 9 7 6 ,  
Roger s  et a l . 1 9 7 6 ,  McLean and Pelt on 1 9 9 0 ) . Theref ore , i n  
terms o f  energet i c s , i t  i s  advantageous f o r  bea r s  t o  exp l o it 
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nutr i ent r i ch f oods such a s  garbage . 
Vi s i tor beh av i or a l s o contr i butes t o  and reinf orces the 
nu i s ance behavior o f  bea r s . G ener a l ly ,  v i s itors are na ive 
r egarding the b i o l ogy and behavior o f  b l ack bea r s  ( Burghardt 
et a l . 19 7 2 ,  Pelton et a l . 1 9 7 6 ,  P etko - Seu s  and Pelton 
1 9 8 4 ) . Many v i s itors act ively f eed bear s  des p i te 
prom i nent l y  d i s p layed regu l at i ons proh i b i t i n g  the f eed ing o f  
w i l d l i fe ( Tate 1 9 8 3 ) . Th i s  act ive f eed i ng reinf orces the 
nu i s ance behavior of bears ( Stokes 1 9 7 0 , Tate 1 9 8 3 ) . The 
des i re of v i s itors to see , photograph , a nd even touch a 
" w i l d "  bear outwei ghs the i r  understanding o f  P a rk 
regu l a t i ons and the potent i a l  danger . A s  a resu l t , ea ch 
yea r  sever a l  v i s itors are s cratched , bi tten , or f r ightened 
by bear s .  Unt i l  v i s itors understand that f eed i ng bea r s  i s  
dangerous and h a s  negative ef f ects , human-bear encounters 
w i l l  cont i nue . 
The est imated p opu lat i on dens ity o f  b l a ck bea r s  on a 
study area i n  G SMNP ranges from 1 bear per 2 . 7 1  km2 to 1 
bea r per 3 . 4 2 km2 ( Pelton a nd Marcum 19 7 5 ,  McLean 1 9 9 1) 
Extrap o l a t i on o f  these est imates Park -wide resu l t  i n  a 
p opu l at i on o f  r ough ly 6 0 0 - 8 0 0  bea r s . B a i t  s t a t i on survey s  
i nd i cate that bear dens i t i es a r e  not un i f orm i n  the P a rk 
( Johnson 1 9 8 9 ) . More r ea l i st i c  est imates o f  the bear 
pnrulation in G SMNP range f r om 4 0 0  to 6 0 0  bea r s  ( M .  Pelton 
p er s . commun . ) .  Approx imately 1 0  mi l l i on p eop l e  v i s it the 
P ark annu a l ly ,  creat ing a s cenar i o  in wh i ch the probab i l ity 
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o f  bearj human encounter i s  h igh . 
E s t imates i nd i cate that prob l em bears compr i s e  about 5 %  
o f  the t ot a l  b l a ck bear popu l a t i on i n  G SMNP ( Pe l t o n  and 
Burghardt 1 9 7 6 ) . Th i s  c a n  be rough ly c a l cu l a t e d  b a s e d  on 
the average number o f  management a c t i ons each y e a r  versus 
the over a l l  p opu l a t ion e s t imate o f  the P a rk . A l t h ough the 
number o f  bears creat ing probl ems is  r e l a t iv e l y  l ow , the NPS 
spends a d i sproporti onate amount o f  t ime , ma npower , and 
money manag ing them. 
Current Management Strategy 
When a huma n j bear conf l i ct occur s , the NPS mus t  a ddr e s s  
both t h e  v i s itor a n d  t h e  bear . V i s itors that are gu i l ty o f  
improper f ood storage o r  f e e d i ng m a y  be f i ned . The NPS 
( 1 9 8 1 )  i dent i f ied 3 a lternatives for hand l i ng prob l em bears 
in  G SMNP : 1 )  r e l ocate bea r s  w i t h i n  the P a rk known to be 
f ir s t  o f f enders and exh i b i t ing no be l l igerent or aggr e s s ive 
behav ior ; 2 )  donate any bear known a s  a s ec ond o f f ender and 
exh i b i t ing aggr e s s ive behav i or t r a i t s  to the state wi l d l i f e  
agency in the state in  wh i ch i t  w a s  captur ed ; a n d  3 )  
destroy bears exh i bi t i ng aggre s s ive trai t s . 
Captur i ng and re l o c a t ing i s  the pr imary manag ement 
a lternative for prob l em bea r s  in G SMNP . However , s ome 
re located bears exhibit the a b i l ity to return to the capture 
area . D i sta nce r e l ocated ( S auer et a l . 1 9 6 9 , B e eman and 
P e l ton 1 9 7 6 ,  A l t  et a l . 1 9 7 7 , S i nger and Bratton 1 9 7 7 ,  
McArthur 1 9 8 1 , Rogers 1 9 8 6 a ) , phy s iogr aph i c  barr i e r s  
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( McArthur 1 9 8 1 ,  F i e s  et a l . 1 9 8 6 ) , age ( Er i ck s on et a l . 
1 9 6 4 , Harger 1 9 7 0 , A l t  et a l . 1 9 7 7 ,  Harms 1 9 8 0 , M a s sopust 
and Ander s on 1 9 8 4 , Rog ers 1 9 8 6 b ) , exper i ence ( Beeman a nd 
P e lton 1 9 7 6 ,  McArthur 1 9 8 1 ) , and human a c t i v i t i e s  and l and 
use patterns ( F i e s  et a l . 1 9 8 6 )  a l l  l ik e l y  c ont r i bute to the 
succe s s  of b l ack bear r e l oc at i on s . Other p ot ent i a l  
var i a b l e s  such a s  sex , reproduct ive s t atus , s e a s o n  moved , 
mother-young and s i bl i n g - s ib l ing r e l a t i on s h i p s , popul a t i o n  
dens i ty at capture and j or r e l e a s e  s it e , a n d  trauma 
a s s o c i ated w i th be ing captured a l s o  may be i nvo lved i n  the 
h oming t e ndenc i e s  and , there f ore , r e l ocat i on s uc c e s s  of 
b l ack bears ( Pe l ton 1 9 8 4 ) . 
Be eDan and Pe lton ( 1 9 7 6 )  ident i f i e d  potent i a l  prob l ems 
a s soc i ated w i th re locating prob l em bear s in  G SMNP . F ir s t , 
the P a rk may not be l arge enough ( appro x imate ly 3 2  km by 7 0  
km ) f o r  th i s  management pract ic e . Rogers ( 1 9 8 6 a )  found 8 1 % 
o f  adult bear s r e l ocated d i stances l e s s  than 6 4  km returned ; 
1 bear returned 2 2 8  km ( Harger 1 9 7 0 ) . S e c ond , movi ng b e a r s  
t o  r emote a r e a s  i s  h i ndered b y  t h e  l i Dited r o a d  s ystem 
w i th i n  the Park . Ba s i ca l ly , prob l e D  bear s a r e  r e l ocated t o  
o n l y  3 a r e a s  i n  GSMNP : P a r s ons Branch Road , Cata l o o ch e e j Mt . 
Ster l ing , and Twentym i l e . Third , re l o c a t i ng probl em b e a r s  
i s  t ime consum i ng , expens ive , and l im i t e d  b y  the 
ava i l abi l i ty o f  manpower . F i na l ly ,  the l ack o f  a buf f e r  
z one a n d  pres ence o f  a h igh h uman popul a t i on d e n s i ty 
surround ing G SMNP may incr e a s e  the se a n ima l s ' vul n e ra b i l ity 
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t o  p o a c h i n g . 
The b i o l og i c a l  imp l i c a t ions o f  r e l o c a t i ng probl em b e a r s  
i s  gener a l ly n o t  known . Captur i ng and r e l ocat i ng bears may 
a f fect the s e x  and age structure o f  both the popu l a t i on into 
which they were re l e a s ed and that from wh i ch they were 
r emove d . R e l ocat ing probl em bears into a p opu l a t i on that i s  
near carry i ng capac ity may : 1 )  l ead t o  c ompet i t i o n  and 
d i sp l acement of the prob l em a n ima l or perhaps sma l l er 
r e s i dent bear s ; 2 )  prec i p i tate or s t imu l at e  u nu s u a l 
movements o f  r e l ocated or r e s i dent i n d i v i dua l s ; and 3 )  
incr e a s e  vu lnerab i l ity to morta l ity ( Stokes 1 9 7 0 , Rogers 
1 9 8 6 a )  . Removing a large number o f  b e a r s  f r om an area may 
exp l o i t  the popu l at i o n , cr e a t ing vacant n i ch e s  for other 
prob l em be a r s  ( Kemp 1 9 7 6 ,  Y oung and Ru f f  1 9 8 2 , Rogers 
1 9 8 6 a ) ; th i s  may inf luence the s e x  and j or age structure , 
l i fe  expectancy , and f ecund ity o f  the r ema i n ing i n d i v i dua l s . 
The Current Project 
S ince 1 9 6 7 , data on prob l em bears for G SMNP have been 
col l ected and stored in a c omputer f i l e a t  The Univers i t y  of 
Tenne s s ee , Knoxvi l l e  ( UTK ) . A p r e l im i nary s tudy on homing 
o f  b l ack bears in GSMNP wa s conducted p r i or t o  1 9 7 6  ( Be eman 
and Pe lton 1 9 7 6 ) . Limited t e l emetry d a t a  a l s o  a r e  ava i l a b l e  
f o r  prob l em bears in  GSMNP ( Be eman 1 9 7 5 ,  H a s t i ng s  1 9 8 3 , 
H a st ings et a l . 1 9 8 7 ) . However , prev i o u s  stud i e s  on probl em 
bears i n  G SMNP were hampered by sma l l  s amp l e  s i z e s  and 
m i s s ing data . 
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A lthough r e l ocat ing p r ob l em bears app e a r s  moderat e l y  
e f f ect ive , i t  i s  expens ive ( i . e . transport a t i on c o s t s  a nd 
man-hou r s ) ,  controver s i a l , and needs t o  be more e f f i c i ent i n  
prevent i ng bears from return i ng t o  prob l em a r ea s . 
Ther e f o r e , i t  i s  v i t a l  that a management s t r a tegy a ddr e s s  
t h e  var i a b l e s  important in t h e  succes s  o f  b l a ck bear 
r e l o c a t i ons . Ana lys i s  o f  t h e s e  data shou l d  h e l p  c l ar i fy 
p o l i c i e s  and standard i z e  future management procedures f o r  
pro b l em be ars i n  G SMNP . 
Spec i f i c  object ives o f  th i s  study were : 
1 )  t o  d e l i neate the s e x  rat i o s  and age structure o f  
prob l em b l ack bea r s  i n  Great Smoky Mount a i n s  
N a t i ona l Park ; 
2 )  t o  determ ine factors contr i but ing t o  the 
e f f ect ivene s s  o f  b l ack bear re l o c a t i ons in  Great 
Smoky Mount a i n s  Nat i ona l Park ; 
3 )  t o  determ ine the e f f ect o f  r e l ocat i on on the 
mort a l i ty o f  r e l o c ated b l ack bears i n  Great Smoky 
Mounta i n s  Nat i ona l Park . 
CHAPTER I I  
STUDY AREA 
Loca t i on 
Great Smoky Mounta in s  Nat i ona l P ark i s  loc a t e d  
appr o x i ma t e l y  between 3 5 ° 2 6 '  and 3 5 ° 4 7 ' N l a t i tude and 8 3 °  
2 '  and 8 4 °  0 '  W l ong itude , cover ing 2 , 0 7 2  km2 ( F i g . 1 ) . A 
s in g l e  r i dge divides the a r e a  geograph i c a l ly a n d  f orms the 
p o l itic a l  boundary between Tenne s see and North C a ro l in a . 
The area inc ludes parts o f  B l ount , Sevier , a nd Cocke 
countie s , Tenne s s e e , and Haywood and Swa i n  count i es , North 
Caro l i n a . 
The area surrounding the Park i n c l ud e s  2 nat iona l 
parkways , 3 na tiona l f ore s t s , an ind i an r e s ervat i o n ,  and an 
extensive system o f  r e s ervoir s  deve l oped by the Tenne s s e e  
Va l l ey Author ity ( TVA ) . T h e  Cherokee N a t i ona l Forest , 
Tenn e s s e e , borders the P a rk t o  the southwe s t . The P i sgah 
Nat i ona l Forest , North C a r o l ina , borders the P ark t o  the 
northea s t . To  the s outh l i e s  the Nantah a l a  Nat i on a l  Forest , 
North Caro l i n a , and the Cherokee I nd i an Res ervat i o n , North 
Caro l ina . The l and t o  the north i s  priva t e l y  owned . 
Phys i ography and Geo l ogy 
The Great Smoky Mountains form part o f  the Unaka 
Mountain range in the B lue Ridge Province of the S outhern 
Appa l a c h i an High l a nds ( Fenneman 1 9 3 8 ) . Steep s l op e s  and 
narrow va l l ey bottoms character i z e  the a r e a . 
9 























// --�/ ' / • I 











- -- - -




�-�. " .· '-J .··< 
. --




' � ; ' /' 
' \ 
'.!-'> 
• Devel oped Campground 




F igure 1 .  Map o f  Great Smoky Mounta i n s  N a t i o n a l P ark . 
1-' 
0 
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range f r om 2 3 0  m where Abrams Creek l eaves the P a r k  to 
2 0 2 4  m at C l i ngman ' s  Dome . The parent mater i a l s  o f  the 
pr imary s o i l s  w i th i n  G SMNP a r e  nonca l c a r e o u s  s h a l e s , 
quart z i t e s , and s andstones o f  the Ocoee s e r i e s  ( Ki n g  and 
S tupka 1 9 5 0 ) . Over 9 0 0  km o f  streams d i s s e ct the Park and 
dra i n  into the Ocona l u f t e e  and Tuck a s e g e e  r ivers i n  North 
Caro l ina , and the Litt l e  P igeon and L i t t l e  Tenne s s e e  r ivers 
in Tenn e s s e e  ( NP S  1 9 7 9 ) . 
C l imate 
The c l imate o f  G SMNP , which is i n f luenced by e l evat i on , 
h a s  been c l a s s i f i ed a s  mes otherma l perhum i d  ( Thornthw a i t e  
1 9 4 8 ) . Prec ip itat ion averages from 1 4 0  em per y e a r  at l ower 
e l evat ions to 2 2 0  em at h igher e l evat i o n s  ( St ephens 1 9 6 9 ) . 
H ighest pre c i p i tat ion occurs in  Ju ly; September a n d  October 
are the d r i e st month s . Average annua l t emperature ranges 
from 8°C a t  h i gher e l evat i ons t o  1 4 °C a t  l ower e l evat i on s . 
H ighest temperatures occur in Ju ly ; l ow e s t  t emperatures i n  
February . C l oud cover incr e a s e s  w ith e l evat i on and 
decre a s e s  dur ing the warmer p art of the year ( St ephens 
1 9 6 9 ) . 
B i ot a  
F l ora . The Park h a s  r e c e ived wor ld - w i d e  a ttention a s  
a n  internat i on a l  b i o sphere r e s erve becaus e  o f  t h e  tremendous 
var i ety o f  p l ant commun i t i e s . The change i n  vegeta t i on f r om 
G at l i nburg , Tenne s s e e  or Cherokee , North Caro l in a  t o  
C l i ngman ' s  Dome i s  compara b l e  t o  that s e e n  by trave l ing 
1 , 6 0 0  km northward ( K i n g  a nd Stupka 1 9 5 0 ) . N e a r l y  1 , 5 0 0  
taxa o f  v a s cul a r  f lora e x i s t  i n  the P a rk , i n c l ud ing 2 8 8  
exot i c  s pe c i e s ( Wh ite 1 9 8 2 ) . Over 2 , 4 0 0  non - f l ower i ng 
p l ants have been i dent i f i e d , i n c l ud ing 5 0  f er n s  a n d  f ern­
a l l i e s , 3 3 0  m o s s e s  a nd l iverwort s , 2 3 0  l i ch e n s , a nd 1 , 8 0 0  
f ung i h ave been ident i f i ed ( K i ng and Stupka 1 9 5 0 )  . 
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Approx imat e l y  9 5 %  o f  the Park i s  dom i nated b y  f o r e s t s  
t h a t  compr i s e  a comp l e x  o f  severa l vegeta t i on typ e s  ( Stupka 
1 9 6 0 ) . Major f orest a s s oc i at i ons i n c l ud e : spruc e - f ir , cove 
h ardwood s , h em l ock , northe r n  h ardwoods , c l o s e d  oak , and open 
oak ( Ta b l e  1 )  ( Shanks 1 9 5 4 ) .  Rough ly 6 5 , 0 0 0  t o  8 1 , 0 0 0  h a  o f  
o l d  growth f o r e s t  st i l l  ex i st w ithin t h e  P ark ( NP S  1 9 7 9 ) . 
Fauna . P r i o r  to the r e i ntroduct i o n  o f  the r i ver otter 
( Lutra canadens i s )  ( Gr i e s s  1 9 8 7 ) , at l e a s t  6 0  spe c i es o f  
mamma l s  were known t o  i nha b i t  G SMNP ; an  a dd i t i ona l s i x  
spec i e s  a r e  l i sted a s  e x t irpated ( Li n z ey and L i n z ey 1 9 7 1 ) . 
More than 2 0 0  spe c i e s  o f  bird s , 8 0  spec i e s  o f  r ep t i l e s  a n d  
amph i b i a n s , 8 0  spe c i e s  o f  f i sh ,  and a tremendous var i ety o f  
i n s e c t s  and other invertebrates are found w i t h i n  the a r e a  
( K ing a n d  Stupka 1 9 5 0 ) . 
H i s tory and Land Use 
The Cherokee I n d i a n s  i nhabi te d  the area p r i o r  t o  the 
1 7 0 0 ' s .  Ear l y  p i oneers began s e t t l i ng i nt o  the a r e a  and 
e s t ab l i shed sma l l  homes t e a d s  i n  the mid t o  l ate 1 7 0 0 ' s .  
Commerc i a l  l ogg i ng1 wh i ch occurred i n  2 d i st i nct pha s e s , 
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Tab l e  1 .  Vegeta t i on typ e s  and the ir important t r e e  spec i e s  
i n  t h e  Great Smoky Mount a i n s . 
Vegetat i on type 
C ove hardwood 
Hem l ock 
Northern hardwood 
C l o s ed oak 
Open oak-p i n e  
Spru c e - f i r  
Important spe c i e s  
Y e l l ow pop l ar ( L i r i odendron tu l ip i f er a ) 
Eastern hem l ock ( Tsuga canadens i s )  
Y e l l ow buckeye ( Ae s cu l u s  octandra ) 
S i lverbe l l  ( Hale s i a  c ar o l i na ) 
Beech ( Fa gu s  grand i f l ora ) 
Y e l l ow b irch ( Betu l a  a l l egha n i ens i s )  
B l ack cherry ( Prunu s s e r o t i n a ) 
Eastern hem l o c}: 
Y e l l ow b i rch 
S i lverbe l l  
Fra s e r  magno l i a  ( Ma gno l i a f r a s er i ) 
Beech 
Sugar Map l e  ( Acer s a ccharum ) 
Y e l l ow buckeye 
Y e l l m.,r b irch 
Chestnut oak ( Quercus pr i nu s ) 
Wh i t e  oak (� a l ba ) 
B l ack oak (� ve lut ina ) 
Northern red oak (� rubra ) 
P i gnut h i ckory ( Ca rya gl abr a ) 
Mockernut h i ckory (� t oment o s a ) 
S ourwood ( Oxydendrum arboreum ) 
P i tch p in e  ( P inus r igida ) 
S c a r l et o ak (� cocc i n e a ) 
V i rg i n i a  p i n e  ( �  v ir gi n i ana ) 
S a s s a f r a s  ( Sa s s a f r a s  a l b idum ) 
Red spruce ( P i cea ruben s )  
Fra s e r  f ir ( A l b i e s  f r a s er i )  
S ource : R .  E .  Shanks . 1 9 5 4 . Re ference l i s t  o f  nat ive 
p l ants i n  Great Smoky Mount a i n s , Botany Department , The 
Un iver s ity of Tenne s s ee , Knoxvi l le .  ( M imeographed ) .  
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began a bout 1 8 8 0  ( Lambert 1 9 6 1 ) . From 1 8 8 0  t o  1 9 0 0 , logging 
consisted o f  peripher a l  l ogging or s e l ective cutting . The 
second l ogging period , whic h  consisted o f  machinery cutting 
and c l e a rcuts , began at about the turn of the c entury 
( Lambert 1 9 6 1 ) . By the e a r l y  1 9 0 0 ' s  the a ctivities o f  
l ogging companie s dra stically a l tered the G r e a t  Smoky 
Mounta in s . From 1 9 0 0  to 1 9 3 9  near ly two -thir d s  o f  the Great 
Smoky Mount a i n s  was l ogged or burned . With the l ogging 
compan i e s  came r a i lroads , improved logging techn o l ogy , and 
vil l ag e s  w it h  l oc a l  market s  ( Dykeman and Stoke ly 1 9 7 8 ) . 
This in f lux o f  railroads a nd t owns made the mountains more 
a cces sib l e . 
Esta b l i shment o f  the P a rk wa s authoriz e d  by a n  Act o f  
Congr e s s  o n  2 2  May 1 9 2 6 .  Un l ike most nationa l  parks , which 
are e st ab l i sh ed by the federa l government , G SMNP w a s  
purch a s ed from t h e  l ogging companies a n d  l o c a l  f amilie s by 
donations from the peop l e  o f  Tenne s se e  and North C ar o l in a . 
Becaus e  G SMNP is a gift f rom the peop l e  t o  the f edera l 
government , there is no entrance fee to v i s it the Park . 
Roug h l y  two-th i rds o f  the nation ' s  human popu l a t ion 
l ive within a 1 7  hour d r i v e  o f  the P a rk . Approximate ly 1 0  
mil l ion visitor s enter the Park each year , making it the 
most visited nationa l park in the United State s . 
Recreatio n a l  a ct ivitie s  inc lude viewing the P a rk by motor 
vehic l e , hiking , camping , horseback riding , bicyc l ing , a nd 
water - r e l ated recreation ( NP S  1 9 7 9 ) . 
CHAPTER I I I  
MATERIALS AND METHOD S  
D a t a  u s ed f o r  t h i s  s tudy were accumu l at e d  f r om G SMNP ' s  
Resource Management records on b l a ck bear contro l .  Much o f  
t h i s  i n f orma t i on was a lready stor ed i n  a d a t a  b a s e  at UTK . 
Add i t iona l d a t a , pr imar i ly h a rves t  record s , were comp i l ed 
from w i l d l i f e  and f i sher i e s  agen c i e s  i n  G e org i a , North 
Caro l ina , S outh Caro l ina , Tenne s see , and V i rg i n i a . Data 
were c ompared , corrected for errors , and c onverted i nt o  a 
standard computer f ormat f o r  stat i st i c a l a na l y s i s  ( Johnson 
et a l . 1 9 8 6 ) . These data i nc lude 7 0 8  observa t i on s  o f  4 1 3  
bears recorded from 1 0  Ju l y  1 9 6 7  t o  6 December 1 9 8 9  
( Appen d i x  A )  . 
Capture and Hand l ing 
B e a r s  were c aptured u s ing 1 )  A l dr ich spr i n g - a ct ivated 
snares ( A l d r i ch An ima l Trap C o . , C l a l l am Bay , WA ) , 2 )  
barrel traps , 3 )  tra i l er -mounted culvert traps , and 4 )  f r e e  
rang ing immob i l iza t i o n  ( Johnson a n d  P e l ton 1 9 8 0b ) . 
I n j e c t i ons were a ccomp l i shed u s i ng a C a p - chur syr i nge f ir e d  
f rom a C 02 p i st o l  or r i f l e ( Pa lmer Chem i ca l a n d  S upp ly C o . , 
I nc . , Doug l as v i l l e , GA)  or a syr i nge on a rod . B e a r s  were 
immob i l i z ed with a comb i n a t i on o f  Ketam i n e , Rompum , and 
Carboca ine that was i n j ected intramuscu l a r l y  ( Cook 1 9 8 4 ) ; in 
e ar l i er years , other immob i l i z at i on drugs were emp l oyed 
( Cook 1 9 8 2 ) . 
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Captured bears were we i ghed , measured , a nd gener a l  body 
cond i t i on recorded ; the s e  dat a  were not c on s i stent l y  
recorde d . Most bears were marked w i th e a r  t a g s  a n d  a l ip 
tattoo ( Johns on and P e l ton 1 9 8 0a ) . A f ir s t  premo l a r  w a s  
extracted f r om m o s t  bears a nd l ater sect i oned a n d  s t a i ned 
( Ea g l e  and Pe l ton 1 9 7 8 )  f or a g i ng by c ementum-annu l i  counts 
( W i l l ey 1 9 7 4 ) . Cubs and y e a r l i n g s  were e a s i ly r ecogn i z ed by 
body s i z e . Ext erna l para s i t e s , h a i r , and b l ood a l so were 
c o l l ected f r om s ome i nd i v i dua l s . F o l l o w i n g  proce s s i ng , 
bears were trans ferred to c u lvert traps or hog traps f o r  
re locat i o n . These bears were transported t o  remote a r e a s  
w i th i n  GSMNP or d onated to s t a t e  w i l d l i f e agen c i e s  o f  North 
Caro l i na or Tenne ssee for r e l ocat i on . 
D e f i n i t i on s  
Th i s  study i n c l uded o n l y  bears that w e r e  captured 
becau s e  they were creat i ng prob l ems . S ome b e a r s  ( n=4 1 )  i n  
the data s e t  were i n  uncert a i n  categor i e s  ( i e .  orphaned cubs 
(n= 6 )  and ind i v idua l s  i nv o l ved in bear j veh i c l e  c o l l is i o n s  
( n= 3 5 ) ) ;  t h e s e  bears were n o t  inc l uded i n  t h e  a n a l y se s . Not 
a l l  r e l ocated bears were nece s s ar i ly prob l em b e a r s  ( n= 1 2 ) , 
and s ome p r ob l em bears were not r e l ocated ( n= 2 9 ) .  Some 
bears w i th a prev ious h i story of nu i s ance behavi or were 
l ater captured and re l ea s ed on trap l i nes as p a r t  of the 
backcountry stud i e s  conducted by UTK ( n= 9 ) . A l so , s ome 
bears or i g i na l ly captured on trap l in e s  by UTK were l a t e r  
captured a s  probl em bears ( n= 1 8 ) . Ther e f o r e , s ome an ima l s  
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were l a be l ed a s  both p r ob l em a n d  r e s earch b e a r s  ( n= 2 7 ) .  
Research b e a r s  that were captured a s  nu i s an c e  b e a r s  were 
i nc luded i n  the a n a l y s e s .  
A r e l ocat i on wa s cons i dered succe s s f u l  i f  a bear w a s  
n o t  r ecaptured a s  a nu i sa n c e . A l s o , r e l oc a t e d  bears that 
were hunter k i l l e d  or recaptured in the backcountry as p a r t  
o f  the UTK study w e r e  cons i dered succe s s f u l  r e l ocat i on s . 
Ages were d i v i ded into 3 group s : 1 }  cub ( l e s s  than 1 y e a r  
o l d ) ; 2 )  subadu l t  ( l e s s  than 4 and g r e a t e r  than 1 y e a r  o l d ) , 
and 3 )  a du l t  ( 4  or more y e a r s  o l d ) . S e a s on s  were d e f i ned a s  
s pr i ng ( March -May ) ,  summer ( June-Augus t ) , a nd F a l l  
( September -December ) .  Exp e r i enced bears were tho s e  that h a d  
been pr ev ious ly captured a n d  r e l ocated . 
Mea sur i n g  Di stances 
Capture , r e l ea s e , and recovery s it e s  of  b e a r s  were 
p l otted on 7 . 5  m i nute U . S .  G e o l o g i c a l  S urvey topograp h i c  
map s . Each l ocat ion w a s  c onverted t o  X a nd Y coord i n a t e s  
u s i ng t h e  Univer s a l  Transverse Mercator ( UTM ) g r i d  s y s t em . 
Spec i f i c s i t e s  could not a lways be determ i n e d . The d i s tance 
between l oc a t i on s  wa s determined u s i ng the f o rmu l a : 
D= ( ( X,-X2 ) 
2+ ( Y,- Y2 ) 
2 ) 1/2 
were D i s  the d i stance between l ocat i on s , X1 a nd Y1 a r e  the 
coor d i n a t e s  f o r  the f ir s t  locat i on , and X2 a nd Y2 a r e  the 
coord inates for the s econd l ocat ion . D i s t a n c e s  were 
measured as a stra ight l in e  w ithout r eg ar d  t o  topograp h i c  or 
hydrograph i c  f e a ture s , r e s u l t ing i n  m i n imum d i st a n ce s . 
Park V i s itat i o n  
Records on month ly and year l y  v i s i t a t i o n  r a t e s  were 
c o l l ected f o r  G SMNP ( Append i x  C )  . Month l y  a nd y e a r l y  
v i s i t a t i on i n  G SMNP were r e c orded a s  recreat i ona l v i s i t s . 
Recr e a t i ona l v i s it s  were determined by mu l t i p l y i n g  the 
number o f  c a r s  a t  entrance p o ints by the m e a n  number of 
v i s i t o r s  per car ; these f i gu r e s  do not i n c lude P a rk 
emp l oye e s  or other non-recre a t i ona l v i s i t s . I n  1 9 8 8 , the 
NPS changed the method o l ogy for c omput i ng r e c r ea t i ona l 
v i s it s , therefore , r e l a t io n s h i p s  between probl em bears a nd 
park v i s i t a t i on i nc l ude o n l y  the per i od f r om 1 9 6 7  t o  1 9 8 7 . 
Mast Survey I ndex 
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The Max imum Produc t i on Potent i a l  I nd e x  ( MPP I ) 
( Po z z anghera 1 9 9 0 )  wa s u s e d  t o  examine r e l a t i on s h ips betwee n  
product i on o f  oak mast a n d  t r e n d s  in  captu r e s  o f  probl em 
bear s . The MPP I  i s  a mod i f i e d  i ndex o f  the Wh i t eh e a d  t r e e  
count s urvey ( Wh itehead 1 9 6 9 ) . T h e  MPP I  i n c l ud e s  oak m a s t  
product ion in  the mount a i n  count i e s  o f  Tennes se e  ( Cocke , 
S ev i e r , B l ount , Unico i ,  Greene , and Monroe ) ( Po z z angh e r a  
1 9 9 0 ) . The Tenn e s see W i ld l i fe Re s ources Agency ( TWRA ) d i d  
not conduct m a s t  surveys f or the T e l l i c o  W i ld l i fe Manag ement 
Are a  ( Monroe county ) or S e v i er and Uni c o i  count i e s  i n  1 9 8 9 . 
Data Ana lys i s  
Ana l y s e s  were performed u s ing the Stat i st i c a l  Ana lys i s  
System ( SAS I nst itute I nc . 1 9 8 5 ) . Norma l ity o f  d a t a  were 
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t e sted u s ing Univa r i ate procedur e s  ( UN I VARIATE ) .  
Tran s f orma t i on s  were u s ed f or data that v i o l at e d  the 
a s sumpt i o n  of n orma l i ty . The number o f  days f r om r e l e a s e  t o  
r ecapture a n d  r e l ea s e  to r e c overy ( t ime ) w e r e  trans f ormed 
u s ing the natur a l  l ogar ithmi c  t r a n s f o rmat i on . The square 
root t r a n s format i on was u s ed f o r  d i stance f rom r e l e a s e  
l ocat i o n  t o  r e c overy s it e . 
Ch i - square G o odne s s  o f  F i t  wa s u s e d  t o  t e s t  f or an even 
sex r at i o . Ch i - squa re t e s t  o f  independence u s i ng Frequency 
procedure s  ( FREQ) were u s ed to test d i f f e r e n c e s  i n  sex 
r at i o s  among age c la s s e s . Log - l i near mode l s  u s i ng 
Categor i c a l  Data Mode l i ng ( CATMOD ) procedu r e s  were u s e d  t o  
test capture trends by s e a son , s e x , and a g e  c l a s s . 
Frequency o f  recapture by s ex , age c l a s s , s e a s o n  r e l o c a ted , 
and d i stance r e l ocated or r e l ea s e  area a l s o  were t e st e d  
u s i ng l og - l inear mode l s . Contra s t  statements were u s e d  t o  
t e s t  spe c i f i c  hypoth e s e s  w it h i n  mode l s . S ince the CATMOD 
procedure a s s ume s zero c e l l  count s are structur a l ,  a sma l l  
va lue ( 1 / n) was i n serted f o r  a l l  r andom zero s . 
T - t e s t  procedur e s  ( TTEST ) were u s ed to t e st d i f f erences 
i n  mean a g e s  o f  ma le and f ema l e  p r ob l em b e a r s  and 
d i f f erences i n  mean ages of bears recaptured and thos e  not . 
Genera l  L i n e a r  Mode l ( GLM ) p r o c edures were u s ed t o  t e s t  f o r  
dif f erences in  m e a n s  f or t ime between r e l e a s e  t o  recapture 
or r e c overy , a nd d i stances f r om r e l e a s e  t o  r e c overy s it e s . 
Mu l t i p l e  c omp ar i s ons , u s ing Bonf eronn i t -t e s t s  t o  contr o l  
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the exper imentw i s e  error r a t e , were use d  t o  t e s t  s p ec i f i c  
hypoth e s e s  w ith i n  mode l s . Corre l a t i o n  ( CORR )  w a s  used t o  
determ i ne the r e l a t i onsh i p  between s e a sona l p a rk v i s i ta t i o n  
a n d  captu r e s  o f  prob l em bea r s . 
CHAPTER I V  
RESULTS AND D I S CUS S I ON 
From 1 0  Ju l y  1 9 6 7  t o  6 December 1 9 8 9 , 3 4 1  p r ob l em b l ack 
bears were c aptured 5 7 0  t i m e s . I nd i v i du a l bears were 
c aptured 1 t o  14  t imes ( Append i x  A ) . An add i t i o n a l 3 2  bears 
( 1 6 ma l e s , 12  f ema l e s , and 4 unknowns ) were captured and 
r e located w i thout eartags , tattoos , or other markings u s ed 
t o  identify individua l s ; t h e s e  bears were e liminated f rom 
a n a ly s e s . Th i rty - five b e a r s  were invo lved in bear j veh i c l e  
c o l l i sions ; 2 9  d i ed , and 6 were captured , r ehabil i t at e d , and 
r e l ocated w ithin GSMNP . S ix orphaned cubs a l so were 
captured and r e l ocated within G SMNP . B e c a u s e  o f  their 
que s t i onab l e  status , bears invo lved i n  bea r j veh i c l e  
c o l l isio n s  and orphaned cubs were e limin a t e d  f rom ana l y s e s . 
Are a s  o f  Con f l i ct 
Primary capture a r e a s  o f  prob l em b e a r s  w i t h i n  G SMNP 
were : 1 )  Cades Cove ( 2 5 . 9 % ,  n= 1 4 2 ) ;  2 )  N ew f ound 
Gap/C l i ngman ' s  Dome Road ( 2 3 . 2 % ,  n=l2 7 ) ; 3 )  Chimney ' s  
P ic n i c  Are a  ( 1 8 . 6 % ,  n= 1 0 2 ) ;  4 )  Smokemont ( 8 . 9 % ,  n=4 9 ) ;  5 )  
Cosby ( 4 . 7 % ,  n=2 6 ) ;  and 6 )  E lkmont ( 2 . 7 % ,  n= 1 5 ) ( F ig . 2 ) . 
Bears were captured most f requent l y  i n  t h e s e  a r e a s  becau s e  
o f  c oncentrated visitor u s e ,  a nd ther e f o r e  g r e a t e r  amount s 
o f  f o o d  a nd garbage avail a b l e  t o  a ttra ct be ar s . V i o l at i ons 
of the NP S regu lations regarding f eed i ng w i l d l i f e  and f o o d  
s torage a l so occur most f r equent l y  i n  t h e s e  a r e a s , and a r e  
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P r imary capture a r ea s  o f  p r oblem b l ack b e a r s  i n  G r e a t  Smoky Mounta in s  N at io n a l  
P a r k , 1 9 6 7 - 1 9 8 9 . 
N 
N 
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s ign i f i cant f actors in  h a b i tuating pro b l em b e a r s  ( S i nger and 
Bratton 1 9 7 7 , Tate 1 9 8 3 ) . D i f f erences in the number o f  
captu r e s  o f  p r ob l em bears between a r e a s  were n o t  known , but 
may be a funct i on of l o c a l and j or s e a sona l bear d e n s it i e s , 
h a b i t a t  qua l i ty ,  v i s i tor d e n s it i e s , and other e c o l og i c a l  and 
human use parameters ( Merr i l l  1 9 7 8 ) . 
O n l y  3 9  captures o f  prob l em bears ( 7 . 1 % )  occurred i n  
back c ountry a r e a s ; t h i s  i n c luded 1 0  b e a r s  captured and 
r e l ea s e d  a s  part o f  a prob l em bear t e l emetry s tudy ( Ha s t ings 
1 9 8 3 , H a st i ng s  et a l . 1 9 8 7 ) . Pr imary capture a r e a s  o f  
probl em b e a r s  in  the backcountry inc luded , Spence F i e l d  
( n= 1 2 ) ,  Wa l nut Bottoms ( n= 9 ) , and Mount Leconte ( n= 8 ) . 
F i fteen capture s  o f  prob l em bears in the ba ckcountry ( 3 8 . 5 % )  
were a s s o c i ated w i th the App a l ach i an Tra i l , r e f l ect i ng i t s  
h igh v i s itor u s e  ( S i nger a nd Bratton 1 9 7 7 ) . 
The l ow number o f  prob l em bears c aptured i n  the 
backcountry l ik e l y  wa s due t o  l ower v i s i t o r  d e n s i t i e s  and , 
ther e f ore , l e s s  human f ood or g arbage ava i l a b l e  t o  attract 
bear s . The number o f  capture s  o f  prob l em bears i n  the 
backcountry , h owever , probab l y  under e s t imat e s  the s ever ity 
of prob l ems i n  those areas ( Ha rms 1 9 8 0 ) . Becaus e  o f  t h e  
i n a c ce s s ib i l i t y  o f  m o s t  backcountry a r ea s , the t ime a n d  
manpower n e e d e d  t o  capture a n d  transport a probl em b e a r  i s  
higher t h a n  f o r  t h e  frontcountry ; thi s l ik e l y  r e s u l t s  i n  
m o r e  p a s s ive management , such a s  temporary c l osure o f  
backcountry a r e a s  o r  n o  act i on at a l l . A l s o , many 
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huma n \ be a r  inc idents i n  backcountry a r e a s  may g o  unreported , 
o r  not reported unt i l  s eve r a l days a ft erward s , maki ng i t  
very d i f f i cu lt t o  ident i fy and j or capture t h e  o f f ending bear 
( S inger and Bratton 1 9 7 7 , K a ey and Van Wagtendonk 1 9 8 3 ) . 
Factors a f f e c t ing the r a t e  o f  report i n g  i n c lude e a s e  o f  
report i ng and v a l u e  o f  damage ( Kaey and Van Wagtendonk 
1 9 8 3 ) . 
Popu l at ion Dyn am i c s  
S e x  and Age Structure . The s e x  r a t i o  o f  3 3 6  bears 
( gender w a s  not recorded f or 5 bears ) , w a s  1 6 4  ma l e s : 1 0 0  
f ema l e s  ( 2 0 8 male s : 1 2 8  f ema l e s , 6 1 . 9 % m a l es ) ; t h i s  s e x  r a t i o  
dev i ated s i g n i f i cant l y  ( D F= 1 , G2= 1 9 . 2 3 ,  P < 0 . 0 0 1 )  f r om a 1 : 1 
r a t i o , a s suming that the s ex rat i o  of b l a ck b e a r s  i s  
a pprox imat e l y  equ a l  a t  b irth ( Jonkel 1 9 7 8 , Wathen 1 9 8 3 , 
E l owe and Dodge 1 9 8 9 ) . S e x  r a t i o s  prev i ou s ly reported f o r  
prob l em b e a r s  i n  GSMNP ranged from 6 0  t o  8 7 %  m a le s  ( Be eman 
and P e l ton 1 9 7 6 ,  S inger a nd Bratton 1 9 7 7 , Carlock et a l .  
1 9 8 3 , McLean and Pelton 1 9 9 0 ) . Other problem bear stud i e s  
a ls o  have reported a high proport i on o f  ma l e s  ( B l ack 1 9 5 8 , 
Erickson et a l . 1 9 6 4 , Barnes and Bray 1 9 6 7 , S au e r  et a l .  
1 9 6 9 , H a rger 1 9 7 0 , P i ek i e l ek and Burton 1 9 7 5 , Rogers e t  a l . 
1 9 7 6 ,  Alt e t  a l . 1 9 7 7 , Rut herg l en and H er b i s o n  1 9 7 7 , Payne 
1 978 , McArthur 1 9 8 1 ) . 
The preponderance of ma l e  problem b e a r s  i n  G SMNP i s  
partly exp l a ined by d i f ferences i n  home range s i z e  and 
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overlap between male and f emale bears . I n  G SMNP , the 
average h ome range s i ze o f  male bears is  1 . 5  t o  9 . 2  t imes 
greater than f emale s  bear s , w i th exte n s ive overlap ( Be eman 
1 9 7 5 ,  G a r shelis 1 9 7 8 , Qu i gley 1 9 8 2 , Carr 1 9 8 3 ) . Genera lly , 
f emale b e a r s  exh i b i t  terr i tor i a l  beha v i o r  ( Jonkel and Cowan 
1 9 7 1 ,  Young a nd Ru ff 1 9 8 2 , Clevenger 1 9 8 6 , Rogers 1 9 8 7 a )  a nd 
s e ldom explo it art i f i c i a l  f o o d  s ources out s i d e  the i r  
t er r itory ( Rogers 1 9 8 7 a ) . Becau s e  male b e a r s  t end to roam 
further than f emale s , they are more likely t o  encounter 
huma n - u s e  a r e a s  and thus b e  captured and r elocated . 
S ex r a t i o s  o f  problem bears a t  i n i t i al capture d i f f er e d  
s ign i f i cantly ( DF=2 , G2= 7 . 0 5 0 , P = 0 . 0 2 5 )  between age cla s s e s  
( Table 2 ) . The s e x  r a t i o  o f  subadult s  ( n= 1 1 8 )  w a s  h ighly 
skewed toward male s  ( 2 6 9  male s : 1 0 0  female s ; 7 2 . 9 % male s ) .  
The s e x  r a t i o  o f  cubs , wh i ch accounted f o r  2 1 . 1 % o f  c aptured 
bears ( n= 5 3 ) ,  was 1 2 1 male s : 1 0 0  f emale s  ( 5 4 . 7 % male s ) . 
Adult s ( n= 8 1 )  compr i sed 3 1 . 9 % o f  captured b e a r s  w ith a s e x  
rat i o  o f  1 3 8  male s : 1 0 0  f emale s  ( 5 8 . 0 % males ) . Ages were not 
determined f o r  4 6  male ( 2 2 . 1 % o f  a ll male s  captured ) a n d  3 8  
f emale ( 2 9 . 9 % o f  all female s captured ) bear s . 
D e sp i t e  the preponderance o f  subadult male s , mean age 
a t  i n it i al capture f or male ( x= 3 . 3 ,  S E = 0 . 1 9 ,  n= 1 6 2 ) a n d  
f emale ( x= 3 . 6  S E= 0 . 3 3 ,  n=9 0 )  problem b e a r s  w e r e  not 
s i gn i f i c a ntly d i f f erent ( DF = 1 5 0 . 3 ,  t=- 0 . 7 9 9 3 , P = 0 . 4 2 5 4 ) ; 
cubs and y e a rlings may have cont r i buted th i s . These b e a r s  
w e r e  aged accord ing t o  body s i ze , wh i le o lder b e a r s  were 
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Tab l e  2 .  S e x  and age r a t i o s , by season captured , o f  problem 
b l ack bears i n  Great Smoky Mount a i n s  N a t i on a l  
Park , 1 9 6 7 - 1 9 8 9 . 
S e a s on 
Sex Spr ing Summer Fa l l  Tota l  
M a l e  
Cub 0 1 7  1 2  2 9  
Subadult 1 3  6 3  1 0  8 6  
Adul t 7 3 7  3 4 7  
Unknown 5 3 2  9 4 6  
Subt o t a l  2 5  1 4 9  3 4  2 0 8  
Fema l e  
Cub 0 2 1  3 2 4  
Subadult 3 2 2  7 3 2  
Adult 0 2 8  6 3 4  
Unknown 3 2 8  7 3 8  
Subt ot a l  6 9 9  2 3  1 2 8  
Tota l 3 1  2 4 8  5 7  3 3 6  
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aged by c ementum annu l i  ( W i l l ey 1 9 7 4 ) . S ince a l l  cubs and 
y ear l ing s  were aged , the age d i s t r i but i on f o r  both ma l e  a nd 
f ema l e  bear s may be skewed t o  younger b e a r s  ( Fi g . 3 ) . A l s o , 
cubs and dependent y e a r l i n g  r e l y  upon the i r  mother f o r  f o o d  
a n d  t h u s  w e r e  captured p r imar i ly becaus e  o f  the nu i sance 
beha v i o r  of  the i r  mother . When cubs a n d  dependent year l i ng s  
were exc luded f r om t h e  ana l y s i s , there w a s  s ome evidence 
( DF= 1 1 6 . 3 ,  t=- 1 . 7 2 9 4 , P=0 . 0 8 6 4 )  that ma l e s  ( x= 3 . 9  S E= 0 . 2 0 ,  
n= 1 3 6 )  were younger than f ema l e s  ( x=4 . 6 ,  S E = 0 . 3 5 ,  n=7 1 ) . 
Th i s  i s  cons i s tent w ith T a t e  ( 1 9 8 3 ) who d e s cr ibed probl em 
bears i n  G SMNP a s  p r ima r i l y  o lder f ema l e s  a nd younger ma l es . 
The o l der age structure for f ema l e  probl em bears may be 
partly due t o  increased movement s and nutr i t i ona l needs of 
f ema l e s  w i th cubs . O f  4 1  f ema l e  probl em bear s 3 . 5  years or 
o lder , 2 2  ( 5 4 % )  were l a c t a t i ng or accompan i ed by cubs when 
captured . Ten f ema l e  prob l em bears who s e  a g e s  were not 
known ( 2 6 % )  a l s o  were l actat i n g  or accomp a n i ed by cubs when 
captur e d . Fema l e s  w i th o f f spr ing u s e  l arger a r e a s  than 
s o l it ary f ema l e s  ( Alt et a l . 1 9 8 0 )  and ther ef o r e  a r e  more 
l ik e l y  t o  encounter and u t i l i z e  human f ood a n d  g a r bage . 
B ecaus e  supp l ementa l f ood s ource s , such a s  human f ood a n d  
garbage , enhance reproductive success ( Rogers 1 9 7 6 , Rogers 
e t  al . 1 9 7 6 ,  McLean and P e l ton 1 9 9 0 ) , i t  wou l d  be 
a dvantageous f o r  fema l e s  whose h ome ranges over l ap with 
human- u s e  areas to exp l o i t  them . 












F igur e  3 .  Age d istr ibu t i o n  o f  m a l e  and f em a l e  probl em b la ck b e a r s  captured in G r e a t  Smoky 
Mount a i n s  N a t i ona l Park , 1 9 6 7 - 1 9 8 9 . 
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The preponderance o f  y ounger ma l e  probl em b e a r s  i s  
proba b l y  d ue t o  the d i sper s a l  behavior o f  s ubadult s  (Jonke l 
and Cowan 1 9 7 1 ,  A l t  1 9 7 8 , Rogers 1 9 8 7 a ) . D i sp e r s i n g  
s ubadult ma l e  bears m a y  move l ong d i stances f r om the i r  
b irthp l a c e  be f ore estab l i sh i ng a h ome range ( Ro g e r s  1 9 7 6 ,  
1 9 8 7 a , A l t  1 9 7 8 , Len t z  et a l . 1 9 8 0 ) ; t h e s e  movements 
incr e a s e  the i r  l ik e l ihood of  encounter i ng h uman-use a r e a s  
a nd subsequent l y  be ing captured . Subadult f ema l e s  gener a l ly 
do not d i sp e r s e  and usua l ly e s t ab l i sh a home range w i t h i n  
the ir mother ' s  terri tory ( C l evenger 1 9 8 7 , Rog e r s  1 9 8 7 a )  and 
thus a r e  l e s s  l ike ly t o  encounter human-use a r e a s . 
S oc i a l  f a ctors a l so may be r e spon s i b l e  f o r  s e x  and age 
ratios of  p r o b l em bears ( Er i ckson et a l .  1 9 6 4 , Jonke l  and 
Cowan 1 9 7 1 ,  Rogers 19 7 6 ,  Rogers et a l . 1 9 7 6 ,  Herrero 1 9 8 3 ) . 
Adu l t  m a l e  bears f orce other bear s to d i sper s e  i n t o  marg i n a l  
h a b i t a t s  ( Kemp 19 7 6 ,  Rog e r s  1 9 7 6 ,  1 9 8 7 a ,  Bunn e l l  a nd T a i t  
1 9 8 1 ,  Garshe l i s and P e l ton 1 9 8 1 , Y oung a n d  Ruf f 1 9 8 2 ) and 
a ls o  r e s t r i c t  them f r om imm igrat i ng i n t o  an area ( Kemp 1 9 7 6 ,  
Young a nd Ruf f 1 9 8 2 ) . Matt son ( 1 9 9 0 )  s ugg e sted that 
subadult ma l e s  and adult f ema l e s  were probab l y  more l ik e l y  
t o  forage n e a r  p e op l e  because a r e a s  o f  h igher qua l ity 
hab i t a t  were occup ied by a dult m a l e s . He a l so s uggested 
that f orag i ng near p e op l e  may s erve a s  a r e f ug e  f rom adult 
mal e s . D i f f erences have been noted i n  the s e x  and age 
rat i o s  between prob l em bea r s  captured by the N P S  and 
r e search b e a r s  captured by UTK ( McLean 1 9 9 1 )  . R e s e arch 
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bears a r e  o l der than probl em bears and proba b l y  l e s s  l ik e l y  
to succumb t o  s oc i a l  p r e s s u r e s . 
B i a s e s  a s s o c i ated w ith trapp i ng e f f ort a n d  chang e s  i n  
p o l i c i e s  regard ing bears i n  G SMNP a l so w e r e  p a rt l y  
respons i b l e  f o r  t h e  s e x  and age r a t i o s  o f  probl em bear s .  
H i stor i c a l ly, the NPS was r e luctant to capture and re l o c a t e  
f ema l e s  w ith c u b s ,  f e a r ing they wou l d  d i srupt f am i ly u n i t s . 
Trap p i n g  methods,  wh ich pr ima r i ly were f r e e  r ange capture 
and cu lvert traps, a l s o may be b i ased to younger and na i v e  
b e a r s  s u c h  a s  subadu lt ma l e s  ( Er i ckson et a l . 1 9 6 4 ,  John s o n  
a n d  Pe lton 1 9 8 0 b ) . 
Con f l i ct By Research B e a r s . From 1 9 6 8  to 1 9 8 9 ,  UTK 
research personne l captured, marked, and r e l ea s ed 5 0 4  
i nd iv i du a l bears i n  the northwes t  quarter o f  G SMNP ; 1 8  o f  
the s e  bears ( 3 . 6 % ;  1 6  ma l e s , 2 f ema l e s )  were subsequent l y  
captured 2 9  t imes a s  prob l em bear s . Res earch b e a r s  captured 
because o f  nu i s ance act ivity were inc l uded i n  a n a l y s e s  a nd 
repres ent 5 . 3 % o f  the prob l em bears i n  th i s  study . 
Nu i s ance a c t i v ity by r e search bears o c curred w ith i n  the 
northwe st quarter of G SMNP or i n  Gat l inburg, wh i ch borders 
th i s  area t o  the north ( F i g . 4 ) . Mean d i stance f rom 
r e search capture s i te to nui sance capture s it e  f o r  the s e  
bears w a s  6 . 7  km ( SE = 0 . 8 , n=1 8 ) . The longest d i s tance 
between the r e s earch capture s it e  and nu i s ance c aptur e  s it e  
o f  a b e a r  w a s  1 5 . 2  km . Cons i der i ng the mean h ome range s i z e  
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F i gu r e  4 .  R e search and nu i sance capture s it e s  o f  1 8  b l a ck bears i n  Great Smoky Mounta i n s  
Nat i on a l  Park , 1 9 6 7 - 1 9 8 9 . 
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on s e x  a nd s e a s on ( Ga r sh e l i s  1 9 7 8 ,  Qu i g l ey 1 9 8 2 , Carr 1 9 8 3 ) , 
i t  i s  l ik e l y  that the nu i s ance capture s it e  o f  t h e s e  be a r s  
w e r e  w ith i n  the ir home ranges . 
C on s ider i ng the home range s i z e ,  movements ,  and 
opportun i st i c  feeding beh a v i o r  o f  bear s , as  w e l l  a s  annua l 
v i s i t a t i on i n  G SMNP , it  w a s  inev i t a b l e  that s ome r e s e arch 
bears wou l d  cause prob lems . The l ow percentage o f  r e s earch 
bears captured becau s e  o f  nu i s ance activity ( 3 . 6 % ) , h owever , 
sugg e s t s  that a lthough the opportun ity e x i st s  f o r  bears to 
e xp l o it human-u s e  area s ,  most do not . P e l ton and Burghardt 
( 1 9 7 6 )  e st imated that probl em bears compr i s e  r ough l y  5 %  of 
the tot a l  bear popu l a t i on in G SMNP . As suming that r e s earch 
bear s are a random s amp l e  of the bear popu l at i on i n  G S MNP , 
the l ow i n c i dence o f  con f l i ct by the s e  b e a r s  i s  con s i stent 
w ith prev i ou s  e s t imate s . 
The l ow percentage o f  bears cau s i n g  p r ob l ems i n  G SMNP 
may be r e l ated to the extent and proximity o f  bear habitat 
to human a c t i v ity . Much o f  the h igher qua l i ty bear h a b i t a t  
i n  G SMNP i s  located away f r om human u s e  a r ea s , and the r e f ore 
bear s a r e  l e s s  l ik e l y  to f orage near s ources of  g a rbage . 
Food h a b i t s  stud i e s  i n d i c a t e  that garbage c ompr i se s  o n l y  
sma l l  percentage of  the d i e t  o f  bears i n  G SMNP ( Ea g l e  a nd 
P e lton 1 9 8 3 ) . C onver s e ly , i n  Y os em i t e  Nat i ona l P a rk , whe r e  
�';2h �f the h i gher qua l ity b e a r  h a b itat i s  l ocated i n  c l o s e  
proxim ity to human u s e  a re a s  ( Graber 1 9 8 1 ) , g a r bage 
compr1s e s  1 5 %  o f  the d i et of  bears ( Graber a n d  Wh ite 1 9 8 3 ) . 
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Because b e a r s  i n  Y o s emite f orage near p e op l e, p r ob l em b e a r s  
compr i s e  a l a r g e  percentage o f  the over a l l  popu l at ion ( Ha rms 
1 9 8 0 ) . 
The l ow i n c idence o f  c o n f l i ct by r e s earch b e a r s  i n  
G SMNP a l s o  may b e  a avo idance r e s pons e .  Nu i sa n c e  beh a v i o r  
b y  bears i s  l earned and r e i n forced through f ood r ewards 
( Stok e s  1 9 7 0 , Tate and P e l t o n  1 9 8 3 ) . Likew i s e ,  avoidance i s  
l earned though negat ive exper i en c e s . B e a r s  captured a s  part 
of the backcountry r e s earch may a s s oc i ate p e op l e  w ith the 
trauma of be i ng captured by f ootsnares and / or h a nd l ed,  and 
may l e a rn to avo i d  human-u s e  areas ( Brady a nd Maehr 1 9 8 2 ,  
Woo d i ng e t  a l . 1 9 8 8 ) . 
C apture Trends 
S e a s on a l  a nd year ly f luctuat i ons i n  the number of 
probl em bears captured were p a rt l y  due t o  change s i n  the N P S  
p o l i c i e s  regar d i ng bear s . Advances i n  capture techn i qu e s ,  
f inanc i a l  and p e r s onne l constra i nts, a n d  i n c on s i stenc i e s  i n  
capture e f f ort undoubt e d l y  a c c ount f o r  s ome var i at i on . 
I nterpr eta t i on o f  prob l em bear capture data the r e f ore were 
l im i t e d  to gener a l  trend s . 
S e a s ona l . Capture s  o f  probl em b e a r s  were not un i form 
throughout the year . Most captu r e s  o f  p r o b l em bea r s  were i n  
summer ( 7 5 . 1 % ;  n=4 2 8 ) ,  f o l l owed b y  f a l l  ( 1 4 . 2 % ;  n=8 1 )  and 
spr i ng ( 1 0 . 7 % ;  n=6 1 )  ( F i g . 5 ) . S e a s o n a l  d i str i bu t i o n  of 
capture s  o f  probl em bears genera l ly c o i nc ided w i th pub l i c 
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v i s i t a t i on i n  G SMNP . For the per i od f r om 1 9 6 7  t o  1 9 8 7 , a 
pos it ive corre l at ion e x i st e d  between the number o f  prob l em 
bears captured e a ch month and monthly r e c r ea t i o n a l  v i s i t s  i n  
G SMNP ( r= 0 . 4 8 3 3 , P= 0 . 0 0 0 1 ) . Months o f  h igher r ecreat i o n a l 
v i s itat i o n  provi d ed more human food and garbage t o  attract 
bear s , r e s u l t i ng in more i ntera ct i ons between bea r s  and 
v i s i t or s , a nd thus more captures .  S im i l ar trends i n  
huma n \ be a r  conf l i cts have been noted i n  S e qu o i a / K ings Canyon 
( Z ardus a nd P a r s ons 1 9 3 0 ) , Y e l l owstone ( Ba r n e s  and Bray 
1 9 6 7 ) , Y o s em i t e  ( Harms 1 9 8 0 ,  Graber 1 9 8 1 )  a n d  G l a c i er 
nat i ona l parks ( McArthur 1 9 8 1 )  . 
S e a sona l d i f ferences i n  h ome range u s e  a nd a ct ivity 
patterns o f  b e a r s  ( Amstrup and Beecham 1 9 7 6 )  were proba b l y  
a l so respon s i b l e  f o r  month l y  capture trend s . A s ign i f i c ant 
i nteract i o n  ( DF=4 , G2= 9 . 7 0 ,  P = 0 . 0 4 5 9 )  e x i sted between the 
s e x , age c l a s s , and s e a s on in wh i ch bears i n it i a l ly were 
captured ( Ta b l e  2 ) . In spr ing , m a l e s  compr i s e d  8 7 %  ( n= 2 0 )  
o f  captured bear s . No adu l t  f ema l e s  or cubs were i n it i a l ly 
captured i n  spr i ng . Suba d u l t s  c ompr i se d  4 5 . 2 % ( n= 3 5 )  o f  
bears captured i n  summer , a n d  4 4 . 7 % ( n= 1 7 ) o f  tho s e  captured 
in f a l l  ( Ta b l e  2 ) . 
The l ow number o f  bea r s  captured i n  spr i ng i s  l ik e l y  
re l a t e d  to d e n  emergence a n d  d im i n i sh e d  a c t i vity pattern s . 
The f i rst f ew weeks f o l l ow i ng den emergence , b e a r s  are 
l etharg i c  and eat or dr ink very l itt l e  ( Ne l s o n  e t  a l . 1 9 3 4  
i n  Roge r s  1 9 8 7 a )  ; bears may avo i d  peop l e  dur i n g  th i s  p e r i od . 
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H a s t i n g s  ( 1 9 8 3 ) suggested that upon d e n  emergenc e , bears may 
take s evera l weeks to habituate to peop l e  enough to approach 
them . The h igher inc idence o f  ma l e s  i n  spr i ng i s  l ik e l y  due 
to d i f ference in the t im i ng of den emergence a nd onset o f  
roam i ng between m a l e  a n d  f ema l e  bears . Ma l e s ,  p a r t i c u l a r l y  
adu lt s ,  a r e  t h e  f irst t o  b e g i n  roaming i n  spr i ng ( Rogers 
1 9 8 7 a )  and there fore the f ir s t  to encounter p e op l e . Adu l t  
f ema l e s  a n d  cubs emerge f r om the i r  dens l a ter ( Ei l er 1 9 8 1, 
Wathen 1 9 8 3 )  and are l e s s  mob i l e  than other s e x  and a g e  
groups ( A l t  1 9 7 7 , L i n z ey a n d  Me s l ow 1 9 7 7 ,  E i l er 1 9 8 1 , Garr i s  
and P e lton 1 9 8 4 )  and there f o r e  l e s s  l ik e l y  t o  b e  c aptured i n  
spr i n g . 
I n c re a s e d  bear a c t i v i ty dur i ng summer ( Ga r s h e l i s  a nd 
Pe lton 1 9 8 0 , Carr 1 9 8 3 )  l ik e l y  contr i but e s  to the p e ak i n  
prob l em bears captured . F am i ly group s s e p a r a t e  a n d  
subadu l t s  d i sper s e  dur i ng summer ( Jonk e l  a n d  Cowan 1 9 7 1 ,  
L i n z ey a n d  Me s l ow 1 9 7 7 ,  C l evenger 1 9 8 6 , Rog e r s  1 9 8 7 a ) . 
Dur i ng l a t e  summer, bear movements i ncrea s e  a s  immatur e 
a c o r n s  beg i n  t o  become ava i la b l e  ( Carr 1 9 8 3 ) . I nc r e a s e d  
movemen t s  a s  r e s u lt o f  f am i ly breakup, subadu l t  d i sper s a l ,  
a n d  a corn a va i l ab i l ity a l l  l ik e l y  cont r i bute to human \ be a r  
con f l i ct s  and thus m o r e  captur e s  dur ing summer . 
The d e c r e a s e  i n  the number o f  prob l em bear r e locat i on s  
dur i ng Ju l y  w a s  not known but may b e  r e l ated to breed i n g  
a ct iv i t i e s . I n  G SMNP, most adu l t  f ema l e s  bea r s  a r e  i n  
e strus f rom l ate June through l a t e  Ju ly ( Ei l er e t  a l . 1 9 8 9 ) . 
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D ur ing the bre e d i ng s e a s o n , a d ul t  ma l e s  spend m uch o f  the i r  
t ime s e ar ch i ng f o r  f ema l e s  i n  e strus a nd l e s s  t ime f o r a g i n g , 
and there f o r e  may be l e s s  l ike l y  to c a us e  probl em s . 
The dec l i ne in  the number o f  bear s c aptur e d  i n  f a l l  i s  
l ike ly due t o  s e a sona l sh i f t s  i n  h ome r ange i n  r e sp on s e  t o  
f a l l  f o o d s . I n  f a l l ,  bears s h i f t  the i r  a c t i vi ty center s  to 
area s o f  a bundant hard m a s t  ( Ha st i ngs 1 9 8 3 , G a r s h e l i s  and 
P e lton 1 9 8 1 ) . H uman f ood a n d  garbage compr i s e s  a s ma l l  
percentage o f  the d i et o f  bears i n  f a l l  ( Be eman a nd P e lton 
1 9 8 0 ) . Adu lt ma l e s  sh i ft t o  t h e i r  f a l l  h ome range f ir s t  and 
rema i n  there l onger than other s e x  and age g r o up s  ( Ga r s h e l i s  
and Pe l t on 1 9 8 1 ) ; th i s  l ike l y  exp l a in s  the i r  l ow i n c i dence 
o f  capture dur ing fa l l  ( Ta b l e  2 ) . Adult ma l e s  a l s o  may 
restr i ct younger and l e s s  d om i nant bears f r om pr ime f a l l  
feeding a r e a s  ( Garshe l i s  and P e l ton 1 9 8 1 ) , f o r c i ng the s e  
bears t o  s eek a lternat ive f ood s ource s ;  th i s  m a y  e xp l a i n  the 
h igher i n c i dence o f  conf l i ct by f ema l e s  and y o unger ma l e s  
dur ing f a l l  ( Ta b l e  2 ) . 
Y e a r ly . Re l ocati ons o f  prob l em bears ranged f r om a l ow 
o f  4 i n  1 9 6 9  and 1 9 7 4  to a h igh o f  8 0  i n  1 9 8 9  ( x= 2 4 . 6 ,  
S E= 4 . 3 )  ( F i g . 6 ) . The number o f  individua l b e a r s  captur e d  
e a ch y e a r  r a nged from 2 i n  1 9 6 9  to 6 3  i n  1 9 8 4  ( X= 1 9 . 7 , 
S E= 3 . 4 )  ( F i g . 7 ) . A s s um i ng the bear popul a t i on i n  G SMNP 
ranges f r om 4 0 0  to 6 0 0  bears ( McLean 1 9 9 1 ) , the mean n umber 
o f  prob l em bears captured each year repr e s ents 3 . 3 % to 4 . 9 % 
o f  the bear popu l at i on . The s e  f ig ure s ,  h owever , d o  not 
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r e f lect the tota l number o f  problem bears a nd / or r e l oc a t i on s  
e ach y e a r . The TWRA a l s o  capture and r e l oc a t e  probl em bears 
f rom count i e s  a d j acent to G SMNP ; most o f  the s e  bears were 
l ike ly r e s i dent to G SMNP . I nd i sputably other probl em bears , 
part i c u l a r l y  t h o s e  that c a u s e  problems i n  the backcountry o f  
G SMNP ,  were not c aptured a n d  r e l ocated . 
Y e a r l y  f luctuat i on s  i n  the number o f  captures o f  
prob l em bears may ind i cate changes i n  the bear popu lat i on i n  
G SMNP . The ava i l abi l ity o f  f a l l  food s , p a rt i cu l a r ly hard 
mast , i s  a pr imary f a ctor regu l a t ing the d e n s i ty o f  b e a r s  i n  
G SMNP ( McLean 1 9 9 1 ) . Reproduct ive suc c e s s  a nd spr i ng 
survivors h i p  a r e  greater dur ing years f o l l ow i ng good hard 
mast product i o n  ( Rogers 1 9 8 7 a , E i l er et a l . 1 9 8 9 , E lowe and 
Dodge 1 9 8 9 ) . Y e a r ly f luctuat i on in  the number o f  probl em 
bears captured , there f ore , may be a s s o c i ated w i th hard m a s t  
produc t i on . 
A t ime l a g  l ik e l y  e x i s t s  between i n c r e a s e d  bear 
product i vity , as a r e s u l t  of abundant hard ma s t , and p e a k  
prob l em b e a r  a c t ivity . For e x amp l e , both 1 9 8 0  and 1 9 8 4  were 
years of p oor oak mast product i o n  ( F i g . 8 ) . Reproduc t i v e  
succe s s , determ i n ed f r om adu l t  f ema l e s  exam i n e d  i n  w i nt e r  
dens , f o l l ow i n g  these y e a r s  w e r e  2 6 . 1 %  a nd 0 % , r e spect ive ly 
( Ei ler et a l .  1 9 8 9 , P o z z anghera 1 9 9 0 ) ; th i s  r e s u l t ed i n  a 
l arge port i o n  o f  adu lt f ema l e s  that were ava i l a b l e  for 
breed i ng in 1 9 8 1  and 1 9 8 5 , r e spect ive l y . The 1 9 8 1  and 1 9 8 5  
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Year ly f luctuat i o n s  o f  the o a k  m a s t  p roduct i on p otent i a l  i nd e x  and t h e  number 
of problem b l a ck bears c aptured i n  Great Smoky Mount a i n s  N a t i o n a l Park , 
1 9 7 3 - 1 9 8 9 . 
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exce l l ent ( F i g . 8 ) . Reproduct ive succes s  f o l l ow i n g  the s e  
y e a r s  were 8 8 . 5 % and 1 0 0 % , r e spect ive l y  ( E i l e r  e t  a l .  1 9 8 9 , 
P o z z anghera 1 9 9 0 )  . The h igh reproduct ive succ e s s  i n  1 9 8 1  
and 1 9 8 6 , a nd p o s s i b l y  h igher spr i ng survivors h i p  a s  a 
r e s u l t  o f  good mast crops i n  f a l l  1 9 8 3  and 1 9 8 8  ( Fig . 8 ) , 
l ik e l y  c ontr ibuted to h igher bear dens i t i e s , a nd ther e f o r e  a 
greater number o f  prob l em b e a r s  capture d  i n  1 9 8 4  and 1 9 8 9 , 
respect ive ly ( F i g . 7 ) . S im i l ar r e l at i on s h i p s  between m a s t  
product ion a n d  prob l em b e a r  a c t i v i ty l ik e l y  e x i s t  f or other 
year s . 
A d i rect r e l at i on s h i p  between hard m a s t  product i on and 
prob l em bear captures a l so may exist f o r  s ome y e a r s . Hard 
mast f a i l u r e s  occur frequen t l y  i n  the s outhern Appa l a c h i an s . 
Dur ing y e a r s  o f  poor mast product ion bea r s  may move 
con s i d e r a b l e  d i stances out s i d e  the i r  norma l home ranges i n  
search o f  f ood ( Beeman 1 9 7 5 ,  Garshe l i s  a nd P e l ton 1 9 8 1 ,  Carr 
1 9 8 3 , Rogers 1 9 8 7 a ) . Long d i stance movements dur i ng p e r i o d s  
o f  f o o d  s c a r c i ty increa s e  the l ike l ihood o f  bears 
encounter i n g  and ut i l i z ing human food and garbag e , and the i r  
vu l nerab i l ity t o  hunt ing a nd p o a ch ing ( Ga r s h e l i s  a nd P e lton 
1 9 8 1 ) . The h igh number o f  prob l em bears capture d  dur i ng 
f a l l o f  1 9 8 4  ( n= 2 2 ; 3 4 . 9 % o f  a l l  bears captured i n  1 9 8 4 ) w a s  
p ar t ly d u e  to l ow m a s t  product i o n  that y e a r . 
S o f t  ma st , such a s  berr i e s  ( Rubus spp . , Vac c i n ium spp . , 
and Gay l u s s a c i a  s pp . ) ,  cherr i e s  ( Prunus s er ot i na ) , and 
grap e s  ( V i t i s  s pp . ) ,  a l s o  a r e  important b e a r  f o o d s  ( Be eman 
4 3  
and P e l t o n  1 9 8 0 ,  Eag l e  and P e lton 1 9 8 3 ) . The ava i labi l i ty 
and abundance o f  s o f t  m a s t  l ik e ly a f fe c t  the p op ul at ion 
dynami c s  of  b e a r s  i n  G SMNP and thus the number of  p rob l em 
bears captured . S o f t  m a s t  produ ct i on i n  t h e  S outhern 
Appa l ach i an s  i s  h ig h ly var i a b l e  ( Powe l l  and S e aman 1 9 9 0 ) . 
Y e a r s  o f  l ow s o f t  mast product i o n  l ik e l y  st imu l at e  movements 
by bear s , a n d  may result in more bears ut i l i z i ng human food 
and g a r bag e . An abundance o f  s o f t  mast a l so c a n  moderate 
the e f f e c t s  o f  hard mast f a i lures by prov i d ing a lternat ive 
food sources ( Garshe l i s  and P e l ton 1 9 8 1 ,  E i l e r  et a l . 1 9 8 9 ) . 
Succ e s s  o f  Re locat ions 
I n i t i a l  Re l ocat i ons . O f  3 3 3  ind iv i dua l b e a r s  captured 
a nd r e l ocated, 3 2 . 4 % ( n= 1 0 8 ) were recaptured as a r e s u l t  o f  
further nu i s ance behav i or , 2 . 7 % ( n= 9 ) were r ecaptured a s  
p a rt o f  UTK bear r e search i n  the back c ountry o f  G SMNP ( n= 8 ) 
and PNF ( n= l ) , 9 . 3 % ( n= 3 1 )  were k i l l e d , a n d  5 5 . 6 % ( n= 1 8 5 )  
were never recovered ( Ta b l e  3 ) . O f  the 9 b e a r s  recaptured 
as part o f  the UTK bear r e search , 1 was k i l l ed and 5 were 
r ecaptured due to further n u i sance behavi o r . There f o r e , the 
number of r e l ocated bears that were recaptured due to 
further n u i sance behavi or t ot a l e d  1 1 3  ( 3 3 . 9 % ) ; t hi s  number 
is a m i n imum s ince s ome bear s , part i cu l ar ly t h o s e  r e l oc ated 
in 1 9 8 9 , may not have had t ime to cau s e  further probl ems . 
N inety-three bears ( 8 2 . 3 % ;  2 7 . 9 % o f  a l l  bear s ) were 
r e captured within 9 km o f  the i r  or ig i n a l capture s it e , 
T a b l e  3 .  Outcome o f  black bea r  r e l o c a t i o n s  i n  G r e a t  Smoky Mounta i n s  Nat io n a l P a rk , 
1 9 6 7 - 1 9 8 9 . 
Number of  Be l o c a t i o n s  
R e s u l t  1 2 3 4 Tota l 
Recaptu r e d  a s  a prob lem bear 1 0 8" ( 3 2 . 4 ) " 4 9 c  ( 4 5 .  0 )  2 9  ( 5 9 . 2 ) 1 4  ( 4 8 . 3 ) 2 0 0  
At s am e  a r e act 9 0  4 1  2 3  1 2  
At a nother a r e a  1 8  8 6 2 
Not r ec a p tu r e d  1 8 5  ( 5 5 . 6 ) 5 1  ( 4 6 . 8 ) 1 5  ( 3 0 . 6 ) 1 4  { 4 8 . 3 ) 2 6 5  
K i l l e d  3 1  ( 9 .  3 )  8 ( 7 .  3 )  5 ( 1 0 . 2 ) 1 ( 3 . 4 )  4 5  
Hunte r  2 4  7 5 1 
Other 7 1 0 0 
Recaptured a s  a r e s earch bear< 9 ( 2 .  7 )  1 ( 0 . 9 )  0 0 1 0  
Tot a l 3 3 3  1 0 9  4 9  2 9  5 2 0  
" I n c l u d e s  4 b e a r s  k i l led a s  nu i s ance bear s . 
bNumber i n  p ar enthes e s  i nd i c a t e  p e rcentag e s . 
crnc l ud e s  1 b e a r  k i l l e d  a s  a n u i s an c e  bear . 
dW i th i n  9 km o f  the o r i g ina l c apture s i t e . 
<Re l o c at e d  bears that were r e captured a s  p a r t  o f  r e s e a rc h  conducted by the U n i ve r s i ty 
o f  T e n ne s s ee in  the backcountry o f  G SMNP and P i sg a h  Nat i on a l Fores t , North Caro l in a . 
""' 
""' 
sugges t i ng that re located bears have a strong f id e l ity to 
the i r  or i g i n a l  c apture a r e a . B e eman and P e l ton ( 1 9 7 6 )  
reported that o n l y  1 o f  7 6  r e l ocated bea r s  i n  G SMNP were 
r ecaptured away f r om the i r  o r i g i na l capture a r e a . Th i s  
tendency o f  r e l ocated b e a r s  t o  r eturn t o  the i r  o r i g i n a l 
capture a r e a  sugg e sts that most bears c a n  be r e l ocated t o  
other a r e a s  w ith l it t l e  l ik e l ihood o f  them becoming a 
nu i s ance i n  that are a . Re l ea s e  a r e a s  f o r  p r ob l em bear s , 
ther e f or e , shou l d  not be e l iminated because o f  the i r  
prox im ity t o  other potent i a l  a r e a s  o f  con f l i c t  ( Beeman and 
Pe lton 1 9 7 6 ) . 
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M e a n  t ime e l a p s e d  betwe en r e l oc a t i o n  and recapture o f  
prob l em be a r s  w a s  2 9 7  days ( S £= 3 0 . 0 ;  n= l 1 3 ) .  Forty-n i n e  
bear s ( 4 3 . 4 % )  w e r e  recaptured within t h e  s ame y e a r  they were 
r e l ocated . N i n ety-two bea r s  ( 8 1 . 4 % )  were r e captured w ith i n  
1 4  month s o f  the i r  r e l ocat i on . I t  app e a r s  r e l ocated bea r s  
that c a u s e  subsequent probl ems do so  w i t h i n  t h e  n e xt 1 4  
month s . I n  the Greater Y e l l owstone a r e a , 9 0 %  o f  subsequent 
captures o f  r e l ocated gr i z z ly be a r s  ( Ur s u s  arcto s )  a l s o 
occurred w i th i n  1 4  months ( Brannon 1 9 8 7 ) . T ime e la p s e d  
betwee n  r e l oc a t i o n  and recapture repr e s en t s  the number o f  
days between captures and ther e f or e  shou l d  b e  i nterpreted a s  
the m a x imum t ime requ ired for bears t o  c a u s e  further 
prob l ems . 
Age c l a s s . Mean age o f  recaptured b e a r s  (X= 4 . 1  
year s , S E= 0 . 3 ,  n= 8 8 ) was s ign i f i cant l y  greater ( DF=2 4 1 ,  t=-
4 6  
2 . 8 2 3 1 , P = 0 . 0 0 5 2 ) than tho s e  not recaptured ( x= 3 . 0 , S E= 0 . 2 , 
n= 1 5 5 ) . Frequency o f  recapture o f  adu l t s ,  subad u l t s, and 
cubs were 5 1 . 3 % ( n= 3 9 ) ,  2 9 . 1 % ( n= 3 4 ) ,  a nd 3 0 . 0 % ( n= 1 5 ) ,  
r e s p ect ive l y  ( F ig . 9 ) . Frequency o f  r ecapture o f  a du l t  
bears w a s  s ign i f i cant ly h i gher ( DF=1 , G2= 1 0 . 4 1 , P = 0 . 0 0 1 3 ) 
than subadu l t s  and cubs . Frequency o f  r e capture f or cubs 
and subadu l t s  were not s ig n i f i cant ly d i f f er e nt ( DF= 1 ,  
G2= 0 . 1 4 ,  P= 0 . 7 1 1 4 ) . 
There w a s  s ome evidence that t ime e l ap s ed between 
r e l ocat ion and re capture a l s o  d i f f ered s ig n i f i c a n t l y  betwee n  
age c l a s s e s  ( DF= 2 ,  F=2 . 9 5 ,  P= 0 . 0 5 8 1 ) . Mean t ime e l ap s e d  
between r e l ocat i on and rec apture o f  cubs, subadu l t s ,  and 
adu l t s  were 4 4 9  ( S E= 7 7 ,  n= 1 5 ) ,  2 1 6  ( S E=4 5 ,  n= 3 4 ) ,  and 2 9 4  
( SE=4 4 ,  n=3 9 )  days,  r e spect ive ly ( Ta b l e  4 ) . Subadult a nd 
a du lt bears were recaptured i n  s ign i f i ca n t l y  f ewer days than 
cubs ( DF= 1 ,  F=5 . 1 4 ,  P= 0 . 0 2 4 8 ) . T ime e la p s e d  between 
r e l oc a t i on and recapture f or subadu l t  and a du lt bears were 
not s ign i f i cant l y  d i f f erent ( DF= 1 ,  F=0 . 9 0 ,  P= 0 . 3 4 6 3 ) . 
Adu l t  bears were recaptured more f r equent l y  because 
they a r e  more l ik e l y  to move l onger d i s t a n c e s  ( Er i ckson et 
a l . 1 9 6 4 ) and have better homing a b i l it ie s  than cubs and 
subadu l t s  ( Harger 1 9 7 0 ,  Alt et a l .  1 9 7 7 ,  Rog e r s  1 9 8 6b ) . Of  
recaptured bears,  the percentage of cub,  subadu lt , and a du l t  
bears r ecaptured near the i r  o r i g i n a l  capture a r e a  were 8 6 . 7 % 
( n= 1 3 ) ,  6 8 . 6 % ( n= 2 4 ) , and 9 0 . 2 % ( n= 3 7 ) ,  r e spect ive l y . Adu l t  
bears have we l l  d e f ined h ome ranges a n d  probab l y  have a 
6 0  
5 0  
4 0  
3 0  
2 0  
1 0  
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B e a rs R e c a pt u re d  (%) 
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n = 3 9  
A d u lt 
F ig u r e  9 .  Frequency o f  recaptur e , by a g e  c l a s s , o f  probl em b lack bears r e l oc a t e d  i n  G r e a t  
Smoky Mounta ins N a t i o n a l P a rk , 1 9 6 7 - 1 9 8 9 . 
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T ime e l ap s ed ( days ) a nd d i stance trave l l ed between r e l e a s e  a nd r ec a pture , by s e x  
a nd a g e  c l a s s , for r e l o c a t e d  b l a ck b e a r s  
1 9 6 7 - 19 8 9 . 
D i s t ance From Re l e a s e  S it e  
T o  Recapture s it e  
(km}  
Ma l e  Fema l e  Tot a l  
3 5 . 9  2 8 . 1  3 2 . 3  
2 1  1 8  3 9  
6 . 2  7 . 5  4 . 8  
3 1 . 1  2 2 . 7  2 8 . 9  
2 5  9 3 4  
3 . 2  5 . 5  2 . 8  
4 1 . 3 4 7 . 7  4 3 . 8  
9 6 1 5  
1 0 . 0  1 3 . 5  7 . 8  
3 4 . 6  3 0 . 2  3 2 . 9  
5 5  3 3  8 8  
3 . 2  5 . 1  2 . 7  
i n  G r e a t  Smoky Mount a i n s  Nat i ona l P a rk , 
T ime From Re l e a s e  To Recapture 
( D ay:s } 
Ma l e  Fema l e  Tot a l 
2 3 8  3 6 0  2 9 4  
2 1  1 8  3 9  
6 2  6 2  4 4  
1 6 7  3 5 4  2 1 6  
2 5  9 3 4  
5 0  8 9  4 5  
3 6 1  5 8 2  4 4 9  
9 6 1 5  
1 0 4  9 6  7 7  
2 2 5  3 9 9  2 9 0  
5 5  3 3  8 8  
3 7  4 7 3 0  
� 
00 
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h igher f id e l ity to the i r  o r i g i n a l  capture a r e a  than 
subadu lt s . The a b i l ity o f  cubs t o  return t o  the i r  capture 
area l ik e l y  was e x aggerated . Genera l ly ,  cubs w e r e  captured 
and r e l oc ated as part o f  a f am i ly un i t , the r e f or e , the i r  
movements w e r e  d ependent u p o n  t h e  behavi o r  and movements o f  
the i r  mother . Cubs r e l ocated i ndependent o f  the i r  mother 
presumably a r e  l e s s  capab l e  than s ubadu l t s  a n d  a d u l t s  of  
retur n i ng to the or ig ina l c apture area ( Harger 1 9 7 0 ,  A l t  et 
a l . 1 9 7 7 ) . 
The l arger s i z e o f  adu l t  bears a l so may b i a s  capture 
and r ecapture e f f orts by the NPS . Larger b e a r s  t e nd to be 
b o l der a nd a l s o attract and congregate P a rk v i s i tor s , wh i ch 
i ncrea s e s  the potent i a l  f o r  a dangerous confrontat i on 
between bears and v i s itors . To reduce potent i a l  negat ive 
i ntera c t i ons between bears and v i s itor s , the N P S  may be more 
aggr e s s ive i n  the i r attempt s  to recapture l arger bear s , 
r e s u l t i ng i n  a h igher frequency o f  recapture f o r  th i s  group . 
Most r e l ocated bears ( 5 5 . 6 % ;  n=1 8 5 ) , p art i cu l ar l y  cubs 
( 6 1 . 5 % ;  n= 3 2 )  and subadu l t s  ( 5 8 . 5 % ;  n = 6 8 ) , were n ever 
recovered ( Ta b l e  5 ) . Cons i d e r i ng the n a v i ga t i on a l  and 
h oming a b i l it i e s  of bears ( Beeman and P e l t o n  1 9 7 6 ,  Rog e r s  
1 9 8 6 b , 1 9 8 7 b ) , i t  i s  l ik e l y  t h a t  s ome r e l oc a t e d  bears 
returned to the i r  or i g i na l capture area but were not 
r � � a ptured . S ome r e located bears a l s o  may have e s t ab l i shed 
a h ome range near the ir r e l e a s e  area or d i s p e r s e d  to the 
a dj a cent n a t i o n a l  forests where bear den s i t i e s  a r e  l ower and 
T a b l e  5 .  outcome , by s e x  and age c l a s s , o f  b lack bear r e l oc a t i o n s  i n  G r e a t  Smoky 
Mount a i ns N a t i o n a l  P a rk , 1 9 6 7 - 1 9 8 9 . 
S e x  
Ma l e  
Age C l a s s  
Cub 
Subadu l t  
Adu l t  
Unknown 
Subtot a l 
Fema l e  Cub 
Suba d u l t  
Adu l t  
Unknown 
S u bto t a l 
Unknown 
Tot a l  
Recaptured 
a s  a 
Prob l em B e a r  
9 
2 3  
2 2  
1 3  
6 7  
6 
1 0  
1 7  
8 
4 1  
0 




Research B e a r8 K i l l ed Unknown Tot a l 
0 2 1 8  2 9  
4 1 0  4 9  8 6  
3 4 1 7  4 6  
0 4 2 6  4 3  
7 2 0  1 1 0  2 0 4  
0 3 1 4  2 3  
0 3 1 9  3 2  
1 2 1 4  3 4  
1 1 2 6  3 6  
2 9 7 3  1 2 5  
0 2 2 4 
9 3 1  1 8 5  3 3 3  
8Be a r s  t h a t  w e r e  recaptured a s  p a r t  r e se arch conducted by the U n i v e r s i ty o f  Tennes s e e  i n  
t h e  backcountry o f  G SMNP and P i sgah N a t i ona l Forest , North Caro l i na . 
U1 
0 
habitat qua l ity better ( McLean 1 9 9 1 ) ; th i s  may be 
part i cu l ar ly true for subadu l t  ma l e s  wh i ch were l ik e l y  
d i sper s ing when c aptured a n d  r e l ocated . 
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The l ow number o f  re l ocated bears r ecaptured a s  part o f  
the UTK backcountry bear r e s earch in G SMNP ( n= 8 ) sugg e s t s  
that f ew r e l ocated b e a r s  t h a t  w e r e  n o t  r e c overed r ema ined 
near the i r  r e l e a s e  a r e a  or returned t o  the ir or i g i n a l  h ome 
range . The l ow number o f  r e l ocated b e a r s  captured a s  part 
o f  the UTK r e s earch , however, may be p a rt l y  due to b i a s e s  
a s s o c i ated with the l ocat i on a n d  schedu l e  o f  trapp i ng . The 
study a r e a  for the backcountry r e s e arch i n c lude d  o n l y  the 
northwest quarter of  G SMNP . The area encomp a s s ed 2 of 5 
pr imary r e l e a s e  areas i n  G SMNP ( Tremont and P a r s on ' s  Branch 
Roa d )  and 4 of 6 pr imary capture areas ( Ca d e s  Cove, Newfound 
Gap j C l i ngman ' s  Dome Road, Ch imney ' s  P i cn i c  Area, and 
E l kmont ) of prob l em bea rs . There f ore, a l l  r e l ocated be a r s  
do n o t  h a v e  t h e  s ame proba b i l ity o f  be i ng c aptured a s  part 
of the UTK bear research . A l s o ,  a lth ough trapp i n g  i s  
intens ive , due to t ime and personne l c on s tra int s ,  o n l y  6 t o  
8 a r e a s  c a n  be trapped w ith in a p a rt i c u l a r  y e a r . Most 
trapp i ng a re a s  are a c ce s s i b l e  by h i k i ng on l y ,  wh i ch a l s o  
l im i t s  the number of  traps that can b e  mon i t ored . Ea ch trap 
l ine conta i n s  from 7 to 10 trap s that r ema i n  a c t ive f or 1 0  
t o  1 4  d a y s . Th i s  intens ive, but trans i ent t rapp i ng s chedu l e  
probably prov i d e s  l it t l e  opportun ity f o r  r e l ocated bears t o  
encount er trap s . 
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One r e located bear wa s recaptured a s  p a rt the UTK bear 
r e s earch i n  PNF ( Brody 1 9 8 4 ) and 24  b e a r s  w e r e  l eg a l ly 
harvested by hunters on l a n d s  a d j acent t o  G SMNP ( Ta b l e  3 ) . 
However , th i s  a c c ount s for o n l y  7 . 5 % o f  b e a r s  captured a n d  
r e located . I t  i s  l ik e l y  that a l arge proport i on , i f  not 
most , r e l ocated bears that were never r ecovered , d i spersed 
to a d j a cent l ands and were k i l l ed .  Poach i ng i s  a 
s i gn i f i c ant s ource o f  morta l ity o f  bears i n  the s outhern 
Appa l ach i a n s . Reagan ( 1 9 9 0 )  e s t imated that 3 6 %  of the 
mort a l ity for bears on Harmon Den Bear S a n ctuary in PNF w a s  
due to i l l ega l hunt ing . B e c a u s e  prob l em b e a r s  a r e  
habituated to peop l e , they are probab l y  more vu l nerab l e  to 
l eg a l  and i l l ega l hunt ing than bears on Harmon Den Bear 
Sanctuary . 
S ome r e l ocated bear s , part i c u l a r l y  younger bears , a l so 
may have d i ed due to str e s s  a s soc iated w i th be i ng captured 
and r e l ocated , or natura l c a u se s . Subadu l t  bear s , 
part i cu l ar ly ma l e s , are genera l ly prone to h i gher s ources o f  
morta l ity than o l der bears ( Jonke l and Cowan 1 9 7 1 ,  Young and 
Ruf f  1 9 8 2 ) . Y ounger bears r e l ocated i nto u n f am i l i ar a r ea s  
are probab l y  l e s s  capab l e  o f  hand l ing aggr e s s ive encou nt e r s  
w i th o t h e r  bears a n d  m a y  succumb to predat i on ( Rogers 1 9 8 3 , 
LeCount 1 9 8 7 , H e l lgren and Vaughan 1 9 8 8 ) . Survivo rsh i p  o f  
r � l ocated cubs i s  l ik e l y  d ependent upon the t ime o f  y e a r . 
A l th ough cubs 5 to  8 months o l d  a r e  s e l f  s u f f i c i ent 
( Er i ck s on 1 9 5 9 , E l owe and Dodge 1 9 8 9 ) , thos e  r e l ocated 
dur i ng e a r l y  s ummer probabl y  susta in h igher morta l ity than 
those moved i n  late s ummer or f a l l . Rogers { 1 9 8 6 a )  
sugges t e d  that morta l ity may b e  h igher f o r  cubs r e l ocated 
l onger d i stance s . 
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D i stance . Frequency o f  recapture o f  r e l ocated 
probl em bears decreased s ig n i f icantly ( DF= J , G2= 1 0 . 3 4 ,  
P=0 . 0 1 5 9 ) a s  r e l ocation d i s tance incr e a s ed ( F i g . 1 0 ) . O n l y  
1 4 . 3 % ( n= 5 )  o f  bears r e l ocated > 6 4  km w e r e  r e captured . 
Frequency o f  r e capture o f  b e a r s  r e l ocated 0 ,  > 0 - 3 2 , a nd > 3 2 -
6 4  km were 5 8 . 3  ( n= l 4 ) ,  4 2 . 3  ( n= 2 2 ) ,  and 3 5 . 6 % ( n=4 7 ) ,  
respective l y . Mean t ime e l ap s e d  between r e l oc a t i on and 
r ecapture f or bears re located 0 ( X= 3 8 1 ,  S E= 9 1 ,  n= 1 4 ) ,  > 0 - 3 2  
( X=4 1 9 , S E= 6 9 , n=2 2 ) ,  > 3 2 - 6 4 ( x= 2 2 4 , S E = 3 3 ,  n=4 7 ) ,  and > 6 4  
km ( X= 9 6 ,  S E =7 6 , n= 5 )  were not s ig n i f i c a n t l y  d i f f erent 
( DF= J , F= 1 . 7 1 ,  P= 0 . 1 7 1 2 ) . 
The l ower f requency o f  recapture f o r  bea r s  r e l ocated 
l onger d i stances is part ly exp l a i ned by morta l ity . The 
percentage of bears k i l l e d  increased as r e l oc at i on d i s t ance 
i ncr e a s ed , r an g i ng f r om 4 . 2 % ( n= l ) for bears r e l ea s ed o n  
s ite to 2 2 . 9 % ( n= 8 ) for bears r e located > 6 4  k m  ( Fi g . 1 1 ) . 
H igher morta l ity f or bears r e l ocated l onger d i stances i s  
proba b l y  due t o  the dim i n i shed protect i on o f f e r e d  by the 
r e l e a s e  a re a . Bears r e l oc ated l onger d i s t a n c e s  were 
r e l ea s ed outs i d e  or near the per imeter of the P a rk whe r e  
both l eg a l  and i l lega l hunt ing i s  intens e .  
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The l ow f requency o f  r e c apture f o r  b e a r s  r e l oc ated 
l onger d i stance s a l so may be due to phy s i ograph i c  b ar r i e r s  
( McArthur 1 9 8 1 , M i l l er a n d  B a l l ard 1 9 8 2 )  and j or the 
inab i l ity o f  bears to navigate f r om l onger d i s t a n c e s  ( Rogers 
1 9 8 7 b ) . O f  r e captured bear s , the percentage that were 
r ecaptured near the i r  or i g i n a l  capture a r e a  for e ach 
d i stance category were 1 0 0 %  ( n= 1 4 ) , 9 5 . 8 % ( n= 2 3 ) , and 7 7 . 1 % 
( n= 3 7 ) and 0 % , re spect ive l y . Beeman and Pe lton ( 1 9 7 6 )  
suggested that the rough t opography o f  G SMNP may h inder the 
h oming a b i l ity o f  bears r e l ocated l ong d i stance s . They 
f ound appro x imate ly 5 4 %  of ma l e  prob l em bears in G SMNP 
r e located < 3 0  km returned to the i r  capture a r e a . Another 
study i n  G SMNP reported 8 6 %  succe s s  for bears r e l ocated 1 6 -
3 0  but o n l y  9 %  succe s s  for bears re l ocated 3 - 1 5  km ( S i nger 
and Bratton 1 9 7 7 ) . I n  G l a c i e r  Nat iona l P a rk , d i stance , 
number o f  r i dge s , e l evat i on g a i n , and phys i ograph i c  barr i e r s  
betwee n  capture a n d  r e l e a s e  s it e  were h igh l y  corre l at e d  w i t h  
t h e  succe s s  o f  b e a r  r e l oc a t i on s  ( McArthur 1 9 8 1 ) . 
I t  appears that there may be a d i stance thr e s h o l d  f rom 
wh ich most bears are incapa b l e  of homing . Th i s  study a nd 
othe r s  ( S auer et a l . 1 9 6 9 , A l t  et a l . 1 9 7 7 , Roge r s  1 9 8 6 a )  
sugg e s t  r e l ocat i on d i stances > 6 4  km wou l d  a s su r e  the l owest 
percentage o f  bears return ing to the i r  capture a r e a . S ince 
most b e a r s  c a u s e  subsequent probl ems n e a r  the i r  o r i g ina l 
capture area , re l ocat i o n  d i stance s that cha l l enge the homing 
abi l ity of bears w i l l  l ik e l y  r e s u l t  i n  the greate st 
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management succe s s . However ,  bears r e l ocated l onger 
d i stances s u st a i n  h i gher morta l ity , and a r e  more l ik e l y  to 
cause subsequent prob l ems out s ide the i r  o r i g in a l capture 
area and i n  l e s s  t ime than those r e l ocated shorter 
d i stance s . A l s o , it shou l d  be noted that the s e  r e s u l t s  were 
determ ined u s ing init i a l  r e l ocat i on o f  i n d i v i du a l bear s , and 
ther e f o r e  may be l im ited by sma l l  samp l e  s i z e s . Most 
prob l em b e a r s  i n  G SMNP were not r e l ocated > 6 4  km u nt i l  the i r  
second o r  th ird o f fense . B e a r s  w i th prev i ou s  r e locat i on 
exper i ence ( captured and r e l ocated 2 or more t ime s ) were 
recaptured more frequent ly and more succe s s f u l  in h oming 
f rom d i stances > 6 4  km . 
Frequency o f  recapture for bears re l ea sed on s it e  
( 5 8 . 3 % )  w a s  not s ign i f ica nt ly h igher ( DF= 1 , G2= 1 . 4 7 ,  
P= 0 . 2 2 6 0 )  than those r e l ocated > 0 - 3 2  ( 4 2 . 3 % )  and o n l y  
marg ina l ly h igher ( DF=1 , G2= 3 . 0 5 ,  P=0 . 0 8 0 9 ) than those 
r e l ocated > 3 2 - 6 4  ( 3 5 . 6 % )  ( F i g . 1 0 ) ; th i s  may p art l y  be due 
to sma l l  s amp l e  s i z e s . Genera l ly ,  the NPS d o e s  not capture 
and r e l e a s e  prob l em bears on s it e  a s  a management 
a l ternat ive except to ma i nta i n  the i ntegr i ty of f am i ly u n i t s  
when a l l  members cannot be captured . No  a du l t  ma l e s  were 
r e l e a s ed on s i te . Ten pro b l em bears were captur e d , 
i n strumented w ith rad i o -co l l ar s ,  and r e l e a s ed o n  s ite a s  
part o f  prob l em bear te l emetry study ( Ha s t i ng s  1 9 8 3 , 
Hast ings et a l . 1 9 8 7 ) . 
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The moderate succ e s s  o f  c aptur ing , h a nd l i n g , a nd 
r e l e a s ing prob l em bea r s  on s it e , however , warrants further 
i nve s t i g at i on i nto th i s  procedure a s  a potent i a l management 
a lternative ( Brady and Maehr 1 9 8 2 , Wood i ng e t  a l . 1 9 8 8 ) . 
B e a r s  may a s s o c i at e  p e op l e  a nd j or the ir f o o d  a n d  garbage 
w ith the trauma o f  be ing captured , and may l earn t o  avo i d  
huma n - u s e  a r ea s . I n  F l o r i d a , o n l y  1 4 %  o f  a p i ary-ra id i ng 
bears that were c aptured ,  hand l ed ,  and r e l ea s e d  on s i t e  were 
l ater recaptured because of further probl ems ( Wood i ng et a l . 
1 9 8 8 ) . 
Captur ing and r e l e a s ing prob l em bea r s  on s it e  a s  a f orm 
o f  avers ive st imu l i  may be p a rt i cu l a r ly u s e f u l  f or bears 
that a r e  not bold enough to enter human use areas dur i n g  the 
day or t h o s e  caus ing probl ems i n  backcountry a r e a s ; th i s  
procedure a l so wou l d  d i st i ngu i sh between trans i e n t s  and 
habitu a l prob l em bears and therefore reduce the number of 
i nnocent b e a r s  r e l ocated . F i na l ly ,  captur i n g  a nd r e l e a s i ng 
p ro b l em bears on s ite a l so may be a f o rm o f  m i t i g a t i on to 
l oc a l  hunt e r s  who strongly opp o s e  re locat i n g  b e a r s  f rom the 
area . 
I nteraction o f  S e x  and S e a s on . Frequency o f  
recapture f o r  ma l e  a n d  f em a l e  bea r s  d i f f e r e d  s ign i f i c a n t l y  
( DF=2 , G2= 6 . 0 7 ,  P=0 . 0 4 8 2 )  a ccord ing to the s e a son i n  wh i ch 
they were r e l ocated . Frequency o f  recapture f o r  ma l e  be a r s  
r e l ocated i n  spr ing , summer ,  a n d  f a l l  w e r e  6 3 . 2 % ( n= 1 2 ) ,  
2 9 . 0 % ( n= 3 3 ) , and 4 1 . 7 % ( n= 1 0 ) , r e spect ive l y  ( F i g . 1 2 ) . 
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Frequency o f  r ecapture f o r  f ema l e  bears r e l oc a t e d  e ach 
s e a s o n  were 3 3 . 3 % ( n= 1 ) , 4 5 . 5 % ( n= 3 0 ) , and 1 1 . 8 %  ( n=2 ) , 
r e s pect ive l y  ( F i g . 1 2 } . Sma l l  s amp l e  s i z e s  due t o  m i s s i ng 
data , a nd a marg i n a l  l eve l o f  s ig n i f icance , l im i t  
interpreta t i on o f  th i s  i nt eract i o n . Due t o  m i s s ing data , 
o n l y  2 4 3  probl em bear r e l oc a t i on s  ( 7 3 . 0 % )  w e r e  u s e d  i n  the 
ana l ys i s . 
The i nteract i on between s e x  and s e a s o n  may p a r t l y  be 
exp l a ined by the s ex and age c l a s s  o f  bears captured e a c h  
s e a s o n  ( Tabl e 2 ) . Fema l e  bears captured and r e l ocated i n  
spr i n g  were subadu lts . I n  summer , 6 8 %  o f  r e l oc ated ma l e  
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bear s were cubs or subadu l t s . Cubs and subadu l t  bears were 
recaptured l e s s  frequent ly than adu l t  bear s , wh i ch l ik e l y  
accounts f or t h e  l ower frequency o f  r e capture f o r  f ema l e s  i n  
spr i ng a n d  ma l e s  in  summer . Age , however , d o e s  not appear 
to exp l a in d i f f erences in  recapture frequen c i e s  betwe e n  ma l e  
and f ema l e  bears r e l ocated i n  f a l l . I n  f a l l ,  8 8 %  ( n= 2 2 )  and 
6 2 . 5 % ( n= 1 0 }  o f  r e l ocated m a l e  and f ema l e  bea r s  were cubs or 
subadu l t s . A l arger s amp l e  o f  spr i ng and f a l l  b e a r s  i s  
needed t o  further eva luate the interact i on between s e x  a nd 
s e a s on . 
Frequency o f  recapture f o r  a l l  b e a r s  r e l ocated i n  
spr ing , summer , and f a l l ,  were 5 9 . 1 % ( n= 1 3 ) ,  3 5 . 0 % ( n= 6 3 ) ,  
a nd 2 9 . 3 % ( n= 1 2 ) , respect ive ly ( G2= 9 . 1 2 ,  P = 0 . 0 1 0 5 )  ( F i g . 
1 3 } . Mean number o f  days f r om r e l ocat i on t o  r ecapture f or 
bears r e l ocated each s e a s on were 1 3 0  ( SE=4 4 . 3 ) , 3 3 0  
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( SE= 3 9 . 4 ) , and 2 5 7  ( SE=4 4 . 4 ) day s , respect ive l y  ( DF=2 , 
F= 0 . 9 6 ,  P = 0 . 3 8 6 0 ) . 
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Few r e l oc a t i on stud i e s  h ave inve s t igated the f r equency 
of recapture of bears by s e a s on . Rutherg l en and H erbi s on 
( 1 9 7 7 ) reported a h igher f requency o f  r e capture f o r  bea r s  
r e l ocated i n  May . They attr ibute d  th i s  to l im i t ed r e l e a s e  
a r e a s  away from popu l ated a r e a . Thier a nd S i z emore ( 1 9 8 1 )  
f ound that gr i z z ly bear r e l ocat i ons in  summer were l e s s  
succ e s s f u l  than thos e  in  spr i ng and f a l l .  However , they 
attr i buted th i s  d i f f erence to the type of o f f en s e  rather 
than any s e a s on a l  e f f ect . 
D i stance wa s proba b l y  not important i n  determ i n i ng 
the s u c ce s s  o f  re loca t i ons by s e a s on . Mean d i s ta nce 
r e l ocated for bears moved i n  spr ing ( x= 4 2 . 5 ,  S E= 5 . 1 ) , s ummer 
( x= 4 0 . 2 ,  S E= 1 . 8 ) , and f a l l  ( x= 4 5 . 0 ,  S E = 5 . 0 ) were not 
s ig n i f i cant l y  d i f ferent ( DF=2 , F= 0 . 1 3 ,  P= 0 . 8 8 0 8 ) . S e a sona l 
d i f f erences i n  the f requency o f  recapture o f  r e l ocated b e a r s  
i n  G SMNP may be d u e  t o  p la n t  pheno logy and the ava i l a b i l ity 
of natura l foods each s e a s o n . Fewer h i gh qua l ity natur a l  
f oods a r e  ava i l a b l e  i n  spr i ng than i n  summer o r  f a l l . The 
l ack of natur a l  foods , part i cu l ar ly in spr i n g , may st imu l ate 
movements by r e l ocated bear s , r e s u l t i ng in a h i gher 
frequency of  recaptured i n  a shorter p e r i od of  t ime . Food 
abundance at the r e l e a s e  s i te , there f ore , may b e  a ma j or 
f a ctor in  determ i n i ng s e a s on a l  r e l oc a t i on succ e s s  ( Ba r n e s  
and B r a y  1 9 6 7 , P i ek i e l e k  and Burton 1 9 7 5 , McArthur 1 9 8 1 ) . 
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Frequency o f  recapture o f  ma l e  and f ema l e  b e a r s  were 
3 5 . 0 % ( n= 5 5 )  and 3 8 . 4 %  ( n= 3 3 ) ,  re spect i v e l y . H owever , ma l e s  
were more l ik e l y  t o  b e  r ecaptured i n  a r e a s  other than the i r  
o r i g i n a l capture area and i n  a shorter p e r i o d  o f  t ime , 
whe r e a s  f ema l e  bears were more l ik e l y  to c on c e ntrate the i r  
e f f orts i n  a s i ng l e  area . Of  r e captured bear s , 4 1  ma l e s  
( 7 4 . 5 % )  a nd 3 2  f ema l e s  ( 9 7 . 0 % )  were recaptured n e a r  the i r  
or i g i n a l  capture area . Mean t ime e l a p s e d  betwee n  r e l ocat i o n  
and r ecapture for ma l e s  ( x= 2 2 5  days , S E= 3 7 , n = 5 5 )  w a s  
s i gn i f i cantly l e s s  ( DF= 1 , F=7 . 4 7 ,  P = 0 . 0 0 7 7 )  t h a n  f ema l e s  
( x=3 9 9  days , S E= 4 7 ,  n= 3 3 ) .  Ma l e s  were p r oba b l y  r ecaptured 
i n  other a r e a s  and in  l e s s  t ime beca u s e  they are more 
aggr e s s ive and roam more than f ema l e s . McArthur ( 1 9 8 1 )  
sugg e sted that r e l ocated f ema l e  bears may be more mot ivated 
to return to the i r  capture area becaus e  they are 
terr i t or i a l . 
Re l e a s e  Area . Because o f  the l im ited r o a d  s y s t em , 
the NPS r e l ocated prob l em bears p r ima r i l y  to 5 a r e a s  w ith i n  
G SMNP ( F ig . 1 4 ) . Genera l ly ,  bear s captured on the west end 
o f  the P a rk ( i . e .  Cades Cove , E l kmont , etc . ) were r e l ocated 
to the east end ( Cata l oochee / Mt . Ster l ing a r ea ) ; those 
captured on the east end ( Cosby , B a l s am Mtn . , e tc . ) were 
r e l ocated to the west end ( Pa r s on ' s  Branch Road or 
Twentym i l e / Fontana Dam area ) . Bears were r e l ocated a l ong 
Tremont Road or i n  the Greenbr i ar area u s u a l ly whe n  t im e  or 
personn e l  were l imited ( K .  DeLo z i e r  NPS p e r s . c ommun . ) .  
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Genera l l y ,  prob l em bears were d onated t o  states a g e nc i e s  for 
r e l o c a t i o n  out s ide GSMNP when nu i sance beh av i or was 
per s i stent ( usua l ly a fter a t  l ea st 1 r e l ocat i on w i t h i n  
G SMNP ) and j or when agenc i e s  had t ime and p e r s o n n e l  to 
transport bear s . 
A mod e l  rep l a c ing d i st ance w i th r e l e a s e  a r e a  provided 
s ome evi dence ( DF=6 , G2= 1 1 . 9 9 ,  P=0 . 0 6 2 2 ) that the f requency 
of re capture by re l e a s e  area d i f fered a c c or d i ng to the 
s e a s on i n  wh i ch bears were r e l ocated ( F i g . 1 5 ) ; th i s  
marg i n a l  l ev e l  o f  s ign i f i cance may b e  a r e s u l t  o f  sma l l  
s amp l e  s i z e s . A tota l o f  3 0 3  bears were r e l ocated to s ix 
r e l e a s e  a r e a s  ( Ta b l e  6 ) , h owever , due to m i s s i ng data , o n l y  
1 9 9  were u s ed for stat i st i c a l  a n a l y s e s . B e a r s  r e l ocated to 
Tremont and Greenbr i ar were not inc luded i n  a n a l y s e s  becaus e  
the s e  a r e a s  were secondary r e l e a s e  s it e s  a n d  l im i t ed by 
sma l l  s amp l e  s i z e s . 
As s um i ng the s e a s on \ r e l ea s e  area i ntera c t i on i s  not 
s ign i f i cant , f requency o f  recapture d i f f e r e d  s ign i f i c an t l y  
( DF= J , G2= 2 0 . 6 5 ,  P=O . O O O l )  by r e l ea s e  area ( F ig . 1 6 ) . 
Frequency o f  recapture for bear s re l ocated out o f  the P a rk 
( 14 . 8 % ,  n=4 ) was s ign i f i c a n t l y  l e s s  ( DF= 1 , G2= 5 . 4 9 ,  
P=0 . 0 1 9 1 )  than f o r  those r e l ocated to Cat a l oochee ( 2 3 . 1 % ,  
n=l 8 ) , Twentym i l e  ( 3 4 . 8 % ,  n =8 ) , and Parson ' s  Branch Road 
( 5 6 . 3 % ,  n= 4 0 ) . Frequency o f  recapture for b e a r s  r e l ocated 
to Cat a l oochee a nd Twentym i l e were s ign i f i c an t l y  l e s s  ( DF= l , 
G2=9 . 9 9 ,  P=0 . 0 0 1 6 )  than tho s e  r e l ocated to P a r s on ' s  Branch 
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F i gu r e  1 5 . Frequency o f  recapture ,  by s e a s o n  and r e l e a s e  l o c a t i on , o f  probl em b la c k  b e ar s  
r e l ocated i n  Great Smoky Mount a i n s  N a t i o n a l P a rk , 1 9 6 7 - 1 9 8 9 . 
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T a b l e  6 .  outcome o f  b l a ck bea r  re l oc a t i on s  i n  Great Smoky Mount a i n s  N a t i on a l P a rk , by 
r e l e a s e  area , 1 9 6 7 - 1 9 8 9 . 
Res u l t  
Re l e a s e  Area Unknown Reca2__tured K i l l ed T ot a l 
C a t a l o ochee ( M t . Ster l in g  6 4  ( 6 7 . 4 ) a  2 3  ( 2 4 . 2 )  8 ( 8 .  4 )  9 5  
P a r s o n ' s  Branch Road 4 4  ( 4 5 . 8 ) 4 8  ( 5 0 . 0 ) 4 ( 4 .  2 )  9 6  
Twentyrn i l e ( Font a n a  Darn 1 5  ( 5 5 . 6 ) 8 ( 2 9 . 6 ) 4 ( 1 4 . 8 )  2 7  
Tremont Road 1 4  ( 5 6 . 0 ) 1 0  ( 4 0 . 0 ) 1 ( 4 .  0 )  2 5  
G reenbr i a r  8 ( 5 7 . 1 ) 5 ( 3 5 . 7 )  1 ( 7 . 1 )  1 4  
Out s i d e  P a rk Boundary 3 0  ( 6 5 . 2 )  5 ( 1 0 . 9 ) 1 1  ( 2 3 . 9 ) 4 6  
Tota l 1 7 5  9 9  2 9  3 0 3  
aNurnbe r  i n  p arenthes e s  i nd i c at e  percentage s . 
0'1 
-..J 
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Road . There wa s no s i gn i f i cant d i f f erence ( DF= 1 , G2= 0 . 7 0 1  
P=0 . 4 0 3 5 )  i n  the frequency o f  r e c apture f o r  b e a r s  r e located 
t o  Cata l oochee and Twentym i l e . 
Longer re l ocat i on d i stances and h igher mort a l ity l ik e l y  
exp l a i n  t h e  l ower frequency o f  r e c apture f o r  be a r s  moved out 
of the P ark . Bears r e l ocated out o f  the P a rk ( X= 1 0 6 . 8  km 1 
S E = 1 . 5 1  n=2 7 )  were moved s ign i f i cantly further ( DF=3 1 
F=4 0 . 7 2 1  P = 0 . 0 0 0 1 )  than tho s e  moved to cat a l o ochee ( x= 4 4 . 6  
km , S E= 1 . 7 ,  n= 7 8 ) , Twentym i l e ( x= 4 6 . 1  km , S E= 2 . 8 ,  n= 2 3 )  1 and 
Parson ' s  Bra nch Road ( X=4 6 . 2  km , S E = 1 . 7 ,  n= 7 1 ) . As  s t ated 
prev i ou s l y , the abi l i ty o f  r e l ocated bears t o  return to 
the i r  capture a r e a s  decrea s ed a s  the d i stance r e l ocated 
i ncrea s ed . B e a r s  re located out s i de G SMNP a l s o s usta ined 
h igher mort a l i ty than tho s e  r e l ocated within G SMNP ( T ab l e  
6 ) . D i f f erences i n  the frequency o f  recapture f o r  be a r s  
r e l ocated to Cata l oochee , Twentym i l e a n d  P a r s on ' s  Branch 
Road may be due to i l lega l hunt ing . I l l ega l hunt i ng i s  
thought t o  be more preva l e nt i n  the Cat a l oochee a n d  
Twentym i l e  a r e a s  t h a n  Parson ' s  Branch Road . D i f f erence s  i n  
the f requency o f  recapture between Cat a l oochee , Twentym i l e  
and P a r s on ' s  Branch Road a l s o may be due t o  phy s i ograph i c  
barr i e r s  between capture a n d  r e l ea se s it e s  ( McArthur 1 9 8 1 )  1 
bear d e n s i t i e s  ( Rogers 1 9 8 6 a ) , andj or h a b i t a t  and f ood 
ava i l ab i l i ty ( Barnes and Bray 1 9 6 7 1 P i ek i e l ek and Burton 
1 9 7 5 1  McArthur 1 9 8 1 ) . 
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A lthough Tremont and Greenbr i ar a r e a s  were not i n c l uded 
i n  s t at i s t i ca l  a n a ly s e s , f r equency o f  r ecapture f o r  b e a r s  
r e l ea s ed i n  t h o s e  areas w a s  comparab l e  to o t h e r  a r e a s  w i th i n  
G SMNP ( Ta b l e  6 ) . Time e l a p s e d  between r e l e a s e  and recapture 
f or bear s r e l ocated to Tremont and Greenbr i a r  a r e a s  a l so w a s  
g r e a t e r  ( t= l 0 . 8 2 ,  P= 0 . 0 0 1 7 ) t h a n  for those moved to 
Cata l oochee , Par son ' s  Branch Roa d , and Twentym i l e  areas 
( Ta b l e  7 ) . The l onger t ime between r e l e a s e  and re capture 
for bears r e l ocated to Tremont and Greenbr i a r , and 
comp a r a b l e  re l ocat i on success suggests that these areas have 
not been fu l ly eva luated and shou l d  not be e l imi nated a s  
potent i a l  r e l e a s e  s i tes f o r  prob l em bear s . The s e  are a s  may 
be e f f ective r e l ea s e  a r e a s  for f i rst o f f en d i ng bear s , 
part i c u l a r l y  subadults , and probably shou l d  be cons idered in 
future r e l ocat i ons . 
Subsequent Relocat i on s . Bears w ith previous r e locat i on 
exper i ence were recaptured more frequent l y  and i n  f ewer d a y s  
t�an th o s e  r e l ocated f o r  t h e  f ir s t  t ime . Frequency o f  
recapture f o r  b e a r s  r e l ocated a s e cond , th ird , and f ourth 
t ime were 4 5 . 9 % ( n= 5 0 ) , 5 9 . 2 % ( n= 2 9 ) ,  and 4 8 . 3 % ( n= l 4 ) , 
respect ive ly ( Ta b l e  3 ) . Most expe r i enced b e a r s  ( 7 9 -8 5 % )  
a l s o  were r e captured with i n  9 km o f  the i r  or i g i n a l  capture 
a rea ( Ta b l e  3 ) . Me an t ime e l apsed betwee n  re l e a s e  and 
recapture for bears r e l ocated a s e cond , t h i r d , a nd f ourth 
occ a s i on were 2 3 4  ( SE=4 8 ;  n= 4 9 ) , 2 7 4  ( S E=7 3 ; n=2 9 ) , and 1 8 0  
( SE=4 1 ;  n= l 4 ) days , r e spect ive l y . 
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T a b l e  7 .  T ime e l apsed ( days ) f rom r e l e a s e  t o  r ec aptur e , by 
r e l e a s e  are a , f o r  r e located b l a ck b e a r s  in Great 
Smoky Mounta in s  N a t i o n a l  Park , 1 9 6 7 - 1 9 8 9 . 
B e a r s  I nc luded 
R e l e a s e  Area A l l  Bears In  Ana lys i s  
Cat a l ooche e j Mt . Ster l ing 
X 3 2 2  3 6 4 
N 2 2  1 7  
S E  5 7  6 8  
Parson ' s  Branch Road 
-
X 2 4 0  2 0 5 
N 4 3  3 4  
S E  4 2  4 0  
Twentym i l e j Fontana Dam 
X 1 3 3  1 3 3  
N 8 8 
S E  4 8  4 8  
G r e e n b r i a r  
-
X 4 4 8  5 6 0  
N 5 4 
S E  1 2 8  8 2  
Tremont Road 
X 2 4 8  4 2 6  
N 1 0  5 
S E  8 5  1 2 2  
Out o f  the Park 
X 4 6 4 1 6 4  
N 4 3 
S E  3 1 0 1 1 9  
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The h igher frequency o f  r e capture f o r  exper i enced 
bears w a s  p a rt l y  due to the ir o lder a g e . O f  s econd , t h i r d , 
and f ourth o f f end ing bears 5 1 . 6 %  ( n=4 7 ) , 7 4 . 4 % ( n= 3 2 ) , a nd 
8 4 . 6 % ( n= 2 2 )  r e spective l y , were adults . Adu l t  bears have 
better homing a b i l it ie s  than younger bears ( Harger 1 9 7 0 , A l t  
e t  a l . 1 9 7 7 , th i s  study ) . Frequency o f  r ecapture o f  s e c ond 
o f fend ing adu l t s  ( 6 1 . 5 % ,  n=2 4 )  was s i gn i f i ca n t l y  greater 
( DF= 1 , G2=5 . 1 2 ,  P=0 . 0 2 3 6 )  than that of s e c ond o f f e nding 
subadu lts ( 3 8 . 5 % ,  n = 1 5 ) . Age , there f or e , shou l d  be 
cons i dered when determ i n ing wh ere to r e l ocate s econd 
o f f end i n g  bears . 
D i stance a l s o  wa s important i n  determ i n i n g  the 
r e l ocat i o n  succe s s  o f  second o f f end ing bear s . Frequency o f  
recapture f o r  second o f f e n d i ng b e a r s  r e l ocated > 6 4  km 
( 2 2 . 2 % ,  n=4 ) was s i gn i f i c a n t l y  l e s s  ( DF= 1 , G2= 9 . 0 5 ,  
P=0 . 0 0 2 6 )  than f o r  those r e l ocated � 6 4  km ( 5 8 . 3 % ,  n=3 5 )  
( Fi g . 1 7 ) . However , r e l oc a t i on d i stances > 6 4  km were l e s s  
e f f ect ive f o r  bears r e l ocated a third t ime . Frequency o f  
recapture o f  th i rd o f f e n d i ng b e a r s  r e l ocated > 6 4  k m  ( 5 0 % , 
n=9 ) w a s  not s i gn i f i cant l y  d i f f erent ( G2= 0 . 8 2 3 , P = 0 . 3 6 5 )  
than f o r  those r e located � 6 4  km ( 6 3 . 3 % ,  n= 1 7 ) . 
Exp e r i e nced bears a l s o  were more c a p a b l e  o f  homing f r om 
l onger d i stance s . Of  recaptured s econd a nd th i r d  o f f en d i ng 
bears r e l ocated > 6 4  km , 3 ( 7 5 % ; 1 6 . 7 % o f  a l l  bears r e l ocated 
> 6 4  km ) a nd 6 ( 6 6 . 7 % ;  3 3 . 3 % o f  a l l  bears r e l ocated >64  km ) 
were r e captured near the i r  o r i g ina l capture a r e a . 
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B e c a u s e  experi enced bears were r e captured more 
f requent l y  and capab l e  o f  h om i ng from l onger r e l oc a t i o n  
d i stance s , r e l e a s e  areas w i th i n  GSMNP m a y  n ot be a d equate 
for them . Frequency o f  recapture for s econd o f f e nd i ng bears 
r e l oc ated t o  Cat a l oochee , P a r s o n ' s  Branch Road , Twentym i l e , 
and out s i d e  G SMNP were 5 8 . 8 % ( n= 1 0 ) , 6 5 . 4 % ( n= 1 7 ) , 6 6 . 7 % 
( n=4 ) and 3 2 . 2 % ( n= 1 0 )  ( F i g . 1 8 ) . D i stance betwee n  capture 
and r e l e a s e  s it e s  within G SMNP are proba bly not f a r  enough 
to cha l l enge the nav i ga t i ona l and hom i n g  a b i l it i e s  o f  
e xper i enced bears , r e s u l t ing in  a h igher p e r c entage o f  b e a r s  
return i ng to the i r  capture area and t h u s  caus ing further 
probl ems . 
The current manag ement strategy f o r  e xp e r i enced b e a r s  
i s  t o  r e l ocate them to d i f f e rent a r e a s  w i t h i n  G SMNP or to 
donate them to w i ld l i f e  agenc i e s  i n  one of  the a d j o i n i n g  
s t a t e s  ( NP S  1 9 8 1 ) . Repeated r e l ocat i ons o f  prob l em bears , 
h owever , a r e  expens ive and probabl y  i nappropr i at e . B e a r s  
captured 3 o r  m o r e  t imes a r e  l ik e ly h a b i tuated p r ob lem bears 
and proba b l y  w i l l  never l ive a " natura l  l i fe . " Repeated 
r e l ocat i ons of h a b i tuated p r ob l em bears w i l l  l ik e l y  l eave 
h igh r i sk i n d i v idua l s  i n  the popu l a t i on , incr e a s i n g  the 
probab i l ity of a ser i ous human \ be a r  i n c i dent ( Br annon 1 9 8 7 ) . 
Habituated prob l em bears probably shou l d  be euthan i z e d  
( Cr a ighead a n d  Cra ighead 1 9 7 2 , Graber 1 9 8 1 ) . D irect remova l 
by k i l l i ng i s  the most econom i c a l  and e f f ect i ve way o f  
e l im i n a t i ng hab ituated prob l em bears . A lthough destroying 
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bears i s  s oc ia l ly unaccept a b l e  t o  both v i s i t o r s  and l oc a l 
hunter s , i t  may be the o n l y  a lternat ive f o r  s ome a n ima l s . 
Mort a l ity 
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A m i n imum o f  6 3  ( 1 8 . 5 % )  o f  the 3 4 1  bears i n  th i s  study 
d i ed ( Ta b l e  8 ) . A l l  but 1 o f  the s e  were hum a n - c a u s ed 
morta l ity .  R e l ocated bears were recover ed a mean o f  4 3 . 3  km 
( S E=5 . 0 ,  n=4 8 )  f r om the i r  r e l ea s e  s it e  ( F i g . 1 9 )  and 8 4 . 5  km 
( S E= 1 2 . 2 ,  n=4 8 )  from the i r  capture s it e . T ime e l apsed f rom 
r e l ocat i o n  to re covery ranged from 4 to 1 9 4 9  days ( x= 2 5 6  
d a y s , S E= S O ,  n= 5 1 ) , however , most bea r s  ( 6 8 . 6 % ,  n = 3 5 )  were 
recovered w it h i n  1 7 2  days . 
Leg a l  hunt i ng wa s the pr imary cause o f  morta l ity f o r  
r e l ocated bears ( Ta b l e  8 ) . Re l ocated bears were l ega l ly 
harvested i n  North Caro l i na ( n= 3 4 ) ,  Virg i n i a  ( n= 2 ) , Georg i a  
( n= 1 ) , and S outh Caro l i na ( n= 1 ) . Surpr i s i n g l y , r e l ocated 
bears were not r eported a s  part o f  the l e g a l bear harvest in 
Tenn e s s e e ; th i s  may part l y  be due to l and use patterns in 
Tennes se e . I n  Tennes s e e , the land a d j a cent t o  G SMNP i s  i n  
pr ivate ownersh ip , heavi ly popu l ated , and marg i n a l  bear 
habitat . Bears r e l ocated i nto unfam i l i ar terr i tory may 
avo i d  h e av i ly popu lated a r e a s  ( F i e s  et a l . 1 9 8 6 )  and , 
ther e f o r e , may not be ava i l a b l e  to hunters i n  Tenness ee . 
The t im i ng o f  the hunt i ng s ea son i n  Tenn e s s e e  a l s o  may be 
respon s i b l e  f o r  no tag returns o f  r e located bear s . S in c e  
most bears w e r e  captured and r e l ocated i n  summer ,  many m a y  
return to t h e  re fuge o f  G SMNP and / or enter w inter dens 
T a b l e  8 .  S ou r c e s  o f  morta l ity o f  prob l em b l ack bears i n  
Great Smoky Mount a i n s  N a t i o n a l  P a rk , 1 9 6 7 - 1 9 8 9 .  
M a l e s  Fema l e s  Tota l 
Recovery Type N N N � 0 
Hunter 2 4  1 4  3 8  6 0 . 3  
Euthana s i a /  7 4 1 2 a 1 9 . 0  
Hand l ing 
I l l e ga l /  6 2 8 1 2 . 7  
Depred a t i on 
Veh i c l e  3 1 4 6 . 3  
Unknown 0 1 1 1 . 6  
Tot a l  4 0  2 2  6 3 a 1 0 0  
aTot a l  i n c ludes 1 bear whos e  gender was not known . 
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F i gure 1 9 . Re l e a s e  and recovery l oc a t i ons o f  pro b l em b l a ck bears r e l oc ated i n  Great Smoky 
Mount a i n s  Nat i ona l P a rk , 1 9 6 7 - 1 9 8 9 . 
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bef ore the hunt i ng s e a son beg i n  i n  October a nd Dec ember . 
Con s i der i ng movements o f  r e l ocated bears and that many 
bears h a rvested in B lount , S ev i er , and Cocke count i e s  are 
l ik e l y  r e s idents of G SMNP , it wou ld s eem l og i c a l  that 
r e l ocated bears wou l d  comp r i s e  at l e a s t  a sma l l  percentage 
o f  the Tenne s s e e  bears harvest . However , f o r  whatever 
r e a s on , r e l ocated bears have not been reported in the 
Tenn e s s e e  bear harve s t . Loca l hunters stron g l y  opp o s e  
re locat i ng bears from t h e  a r e a  and , t h ere f o r e , may purp o s e l y  
w i thho l d  h a rvest i nf ormat i o n . Undoubte d l y , s ome re located 
bears d i sp e r s ed i nto Tenn e s s e e  a nd were k i l l ed i l lega l ly 
( Be eman and Pe lton 1 9 7 6 ) . 
The proport i on o f  ma l e  and fema l e  bears r e c overed w e r e  
1 9 . 2 % ( n= 4 0 )  and 1 7 . 3 % ( n= 2 2 ) ,  re spect i v e l y ; th i s  sex rat i o  
( 1 8 2  ma l e s : 1 0 0  f ema l e s ) d i d  not d i f fer ( DF= 1 , G2= 0 . 1 8 0 ,  
P < 0 . 7 5 0 )  from the sex rat i o  reported f or a l l  probl em bears 
and suggests both sexes were equa l ly vu lnerab l e  t o  human 
i nduced morta l it y . Genera l l y ,  male bears are more 
aggre s s i v e  and mob i l e  than fema l e s  and , ther e f ore , susta i n  
h igher morta l i ty rates ( Be e cham 1 9 8 0 , Bunne l l  and T a i t  1 9 8 1 ,  
Wood i n g  and Brady 1 9 8 7 ) . H owever , mean d i stance f r om 
r e l e a s e  to recovery s ite f o r  ma l e  ( x=4 5 . 9  km , S E = 6 . 6 , n=3 2 )  
and f ema l e  bears ( x= 3 8 . 0 , S E=7 . 2 ,  n= 1 6 )  were not 
s i gn i f i cant l y  d i f f erent ( DF= 1 , F= 0 . 4 2 ,  P = 0 . 5 2 0 4 ) ( F i g . 1 9 ) . 
Mean t im e  e l apsed from r e l e a s e  to r e c overy f or ma l e  ( x=2 8 7  
days , S E= 6 7 , n= 3 6 )  and f ema l e  bears ( x= 1 8 1  d a y s , S E= 5 4 , 
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n= 1 5 ) a l so were not s ig n i f i cant l y  d i f f er e nt ( DF= 1 , F= O . O J ,  
P= 0 . 8 6 3 9 ) . Because most r e l ocated bears were l ik e l y  
r e l ea s e d  i n  unfam i l iar area s , the i r  movements were l ik e l y  
a ltered , thus i ncreas ing t h e  vu l nerab i l i ty o f  both ma l e s  and 
f ema l e s  t o  human induced morta l ity . 
Morta l ity o f  re l ocated bears in  G SMNP i s  cons ervat ive 
and shou l d  be i nterpreted a s  a m i n imum . As previ o u s l y  
stated , 5 5 . 6 % o f  the bears i n  th i s  study w e r e  never 
recaptured or recovered . I ntens ive trapp ing l n  areas near 
r e l e a s e  s i t e s  h a s  resu lted in  f ew recapture s  o f  r e l ocated 
bear s , suggest i ng that s ome die of natur a l  causes or k i l l ing 
by other bears ( LeCount 1 9 8 2 , 1 9 8 7 , Rogers 1 9 8 3 , H e l l gren 
and Vaughan 1 9 8 8 ) . I l lega l hunt i ng a l s o  i s  proba b ly a 
s ign i f ic ant source o f  morta l i ty for r e l ocated bears ( Beeman 
and P e lton 1 9 7 6 )  and l ik e l y  accounts for a substant ia l 
number o f  deaths each year . 
Harvest , both lega l a n d  i l l ega l , o f  r e located bears i s  
p robably not detr iment a l  to the overa l l  bear p opu l at i o n . 
Prob l em bears compr i s e  a sma l l  perc entage o f  the bear 
p opu l at i on i n  GSMNP and a r e  pr imar i ly ma l e s . I n  f act , 
harvest o f  r e l ocated bears may be bene f i c i a l  to l oca l 
p opu l a t i ons by i ncrea s i ng hunter succ e s s , thereby removi n g  
hunt ing p r e s sure . 
Nota b l e  Movements 
Numerous re l ocat i on stud i e s  o f  b l ack bea r s  ( Er ickson et 
a l .  1 9 6 4 , S auer et a l . 1 9 6 9 , Harger 1 9 7 0 ,  Rogers 1 9 7 4 , Payne 
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1 9 7 5 , A l t  e t  a l .  1 9 7 7 , Rutherg l e n  and Herbi s o n  1 9 7 7 , Bader 
1 9 7 4  i n  Berns et a l .  1 9 8 0 ,  Graber 1 9 8 1 ,  M a s s opust and 
Anderson 1 9 8 4 , Rogers 1 9 8 6 b , Maehr et a l . 1 9 8 8 ) , brown or 
gr i z z ly bears ( Pearson 1 9 7 2 , Cra ighead 1 9 7 6 ,  G l enn and 
M i l l e r  1 9 8 0 , Judd and Kn i gh t  1 9 8 0 ,  M i l l e r  and B a l l ard 1 9 8 2 , 
Brannon 1 9 8 7 ) and p o l ar bears ( Ursus mar i t imu s )  ( St i r l i n g  et 
a l . 1 9 7 7 ) have noted l ong m ovement s ; th i s  study w a s  no 
except i on ( Append i x  D )  . Severa l r e l ocated bears i n  th i s  
study trave l l ed d i stances near o r  exceed i ng 1 0 0  km , 
overcoming phy s i ograph i c  ba r r i ers such a s  l ak e s , r iver s , and 
m a j or h ighways ( Ta b l e  9 ) . 
Long excur s i ons a r e  not uncommon f o r  b l ack bears . 
The se movements , however , a r e  u s u a l ly a s s o c i ated w i th 
d i sper s a l  ( A lt 1 9 7 8 , Rogers 1 9 8 7 a ) or p e r i ods o f  f ood 
scarcity ( Beeman 1 9 7 5 , Garshe l i s  1 9 7 8 , Qu i g l ey 1 9 8 2 , Carr 
1 9 8 3 , Rogers 1 9 8 7 a ) . Except for d i spers i n g  m a l e s , wh i ch may 
trave l d i stances � 2 1 9 km b e f or e  s ett l i ng ( Rogers 1 9 8 7 a ) , 
m o s t  l ong movements by nonre l ocated b l a ck bears a r e  u sua l ly 
l e s s  than 6 4  km ( Rogers 1 9 8 7 b )  and most return to the i r  
or i g i n a l home range . 
Long movements by bears in  th i s  study were probab l y  not 
due to f ood shortages but demonstrate the remarkab l e  
o r ientat i o n  and navigat i on a b i l i t i e s  o f  r e l o c a t e d  bears 
( Rogers 1 9 8 7 b )  . Other bears probably moved l o n g  d i stance 
bec a u s e  they were d i s o r i e nted ( Graber 1 9 8 1 ) . Although 
r e l ocat i on d i stances > 6 4  km were most e f f ect ive f o r  probl em 
T a b l e  9 .  Summ ary o f  l ong d i s t a nce movements by b l ack bea r s  
N a t iona l Park , 1 9 6 7 - 1 9 8 9 . 
Re l o c a t ion D i stance T ime 
B e a r  Age a D i stance Trave l l ed E l a p s e d  
Number S e x  ( yr s )  ( km} (km ) ( Da_y:=; ) Homedb 
1 2 6  M 7 . 5  8 7  8 7  3 5 1  y e s  
2 0 5  F 8 . 5  1 1 8 1 1 8  3 4 1  y e s  
2 0 6  M 2 . 5  1 1 9 1 1 9  3 4 2  y e s  
M 3 .  5 9 2  9 5  3 2 0  y e s  
M 4 . 5  1 7 8  1 7 8  2 0  y e s  
M 4 . 5  1 7 8  9 3  2 8  no 
2 7 9  M 4 . 5  6 6 3 1 4 2  4 0 1  no 
2 9 7  F 1 3 . 5  1 5 2  7 3  7 3  n o  
3 3 0  M 2 . 5  3 6  1 0 9  4 3 0  no 
3 5 3  M 4 . 5  5 7  1 0 5 1 9 4 9 n o  
3 9 0  F 8 . 5  1 1 8 9 3  2 2  n o  
4 7 2  F 8 . 5  0 1 0 8  4 6 4 no 
6 1 1  M 2 . 5  6 8  8 1  1 0 2  no 
6 6 1  M 4 . 5  9 5  8 9  4 0  y e s  
M 4 . 5  1 1 6  9 4  2 2  no  
M 5 . 5  9 4  8 9  2 8  y e s  
P O l O  M 1 . 5  4 8  8 7  1 1 5 8  no 
P 0 1 3  M 6 . 5  7 1  1 2 3 5 6  n o  
P 0 1 5  F 0 . 5  3 4  7 3  4 9 5  no 
P 0 2 2 F 5 5  1 1 4  5 4  no  
F 4 7  9 2  9 9  no 
P 0 2 3 M 2 . 5  5 6  7 9  3 3 4  no 
P 0 8 7  M 0 . 5  1 18 9 7  2 2  no  
P 0 9 0  M 6 . 5  1 1 6  1 1 6  3 9  y e s  
i n  G r e e t  Smoky Mount a i n s  
Prev iou s 
Exper ience 
yes 
y e s  
y e s  
y e s  
y e s  
y e s  
? 
y e s  
n o  
no 
y e s  




y e s  
n o  
y e s  
n o  
y e s  
y e s  
no 
no 
y e s  
Comments 
Depred a t i o n  k i l l .  
Depred a t i o n  k i l l . 
Hunter k i l led . 
Hunter k i l led . 
Equ i pped w ith r a d i o -
c o l l a r . 
Hunter k i l led . 
Hunter k i l led . 
Hunter k i l led . 
Hunter k i l led . 
Hunter k i l led . 
Roadk i l l .  
Cub o f  bear 3 9 0 . 
00 
N 
T a b l e  9 .  ( Cont i nued ) . 
Re l o c a t ion D i s t a n c e  T ime 
B e a r  A g e  a D i stance Trave l le d  E l apsed P r ev i ou s  
Number S e x  (yr s )  ( klll)_ ____ ( km ) ( D9�) Homedb Expe r i ence Comments 
P 1 5 1  F 4 . 5  1 2 4  1 1 5 1 0 8 4  no y e s  
F 7 . 5  1 7 9  9 7  1 8  no y e s  
P 1 6 5  F 5 . 5  1 8 2  1 8 2  2 1 5  y e s  y e s  
P 1 6 8  F 2 . 5  4 3  8 6  1 5 4  no y e s  Roadk i l l .  
P 1 7 2  F 1 0 . 5  9 5  1 4  3 no y e s  
F 1 0 . 5  1 2  9 8  7 3 3  yesc  y e s  
P 3 0 3  M 4 . 5  1 1 6  1 1 6  1 5  yes yes 
aAge when c aptured and r e l oc a ted 
bw ith i n  9 km of the o r i g ina l capture s ite . 
c B e a r  returned t o  her o r i g i n a l c apture a r e a  i n  G SMNP a ft e r  be i ng c aptured a n d  r e l oc a te d  by 
t h e  Georg i a  Department of N a tu r a l R e sourc e s . 
00 
w 
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bears i n  G SMNP , the ab i l ity o f  r e l ocated b l ack b e a r s  t o  
trave l l ong d i stances and j or return to the i r  s it e  o f  capture 
shou l d  not be underest imated . Two ma l e  b e a r s  ( P 3 0 3  and 2 0 6 )  
i n  th i s  study returned 1 1 6  and 1 7 8  km f r om the ir r e l e a s e  
s ites to capture s ites i n  1 5  a n d  2 0  days , r e s p e c t i v e l y  
( Ta b l e  9 ) ! 
Management Imp l i cations 
Rough ly 10  m i l l i on p e op l e  v i s it G SMNP a n nu a l ly . 
Becau s e  the bear popu l at i o n  in  G SMNP i s  protected , it  i s  
l ik e ly a t  o r  near carr y i ng capac i ty , creat ing a s ituat i o n  i n  
whi ch the proba b i l ity o f  a huma n j bear i nt er a ct i on i s  h i gh . 
However , most bears i n  GSMNP avo id peop l e . P r ob l em bear s 
compr i s e  a sma l l  percentage o f  the over a l l  bear popu l at i on 
and are pr imar i l y  younger m a l e s  and o lder f ema l e s . A lthough 
the ava i l ab i l i ty of human f o od and garbage is the p r i n c ipa l 
f actor regu l a t i ng problem bear a ct ivity , the preponderance 
o f  younger ma l e s  and o l der f ema l e s  a s  probl em bears suggests 
tha t  s oc i a l  f a ctors a l s o  may be important . Adu l t  ma l e s  may 
restr i ct l e s s  dom i n a nt bea r s  f r om prime f e e d i ng a r e a s , 
f o r c i n g  them to f orage near peop l e  ( Mattson 1 9 9 0 )  . 
Moveme nts a s soc iated w ith d i spers a l ,  mat i ng , and the 
ava i l a b i l i ty and abundance of natura l foods are probably 
a l s o  important i n  regu l a t i ng nu i sance a c t i vi t y  by bears i n  
GSMNP . The r e l a t i on s h i p  between natura l  f o o d  a bundance and 
nui s ance a ct iv i ty , h owever , is  d i f f i c u l t  t o  determine . 
Except for hard mast , l i tt l e  quant itat ive d a t a  a r e  ava i la b l e  
8 5  
regard i ng the a bundance o f  bear f oods i n  G SMNP . Hard mast 
regu l at e s  bear dens i t i e s  in  GSMNP ( McLean 1 9 9 1 )  a n d , 
proba b l y  y e a r ly f luctuat io n s  i n  the number o f  p r ob l em bears 
captur e d . Future res earch shou l d  focus on t e ch n i ques t o  
measure natur a l  f ood abunda nce a n d  its r e l at i on s h i p  t o  
prob l em b e a r  trends . 
Due t o  the number and concentrat i on o f  v i s i t or s , a n d  
presence o f  the i r  food and garbage , bears w i l l  cont inue to 
be attracted to human-use a r e a s  i n  GSMNP . S t r i cter 
enforcement o f  po l i c i e s  regarding bears and garbag e , a nd 
pub l i c educat i on may a l levi ate s ome prob l ems . However , 
comp l i ance o f  p o l i c i e s  reg a r d i ng bears and garbage proba b l y  
w i l l  never reach 1 0 0 % . Re l oc a t i ng prob l em bear s , ther e f ore , 
w i l l  cont i nu e  to be an important component o f  the bear 
management p l an f or G SMNP . 
R e l o c a t ing prob l em be a r s  i s  controver s i a l , t ime 
consum i ng , and expens i ve . Th i s  study i n d i c a t e s  that 
r e l ocat ing probl em bears is  a moderate l y  e f f e c t ive 
m�nagement too l . Only 3 3 . 9 % o f  re l ocated bears were 
r e captured due t o  subsequent nu i s ance beh a v i o r . R e l oc a t i on 
succe s s , h owever , cou l d  be improved by deve l o p ing a s p e c i f i c  
set o f  gu ide l i nes t o  standard i z e  the d ec i s i on -mak i ng p r o c e s s  
when d e a l ing w ith prob l em bear s . Var i a b l e s  most i mportant 
i n  determ i n ing re l ocat ion succe s s  of prob l em bears in  G SMNP 
i n c l u d e  the age of the bear , potent i a l  r e l e a s e  a r e a  or 
d i st a n c e  r e l ocated , and previous exper i ence . Managers need 
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to recogn i z e  the s e  var i a b l e  and deve l op a deta i l ed protoco l 
based on them . 
O f  r ecaptured bears , most ( 8 2 . 3 % )  were r ecaptured near 
the i r  or i g i n a l  capture a r e a . S ome r e l ocated p r ob l em b e a r s  
exh i b i t  remark a b l e  homing a b i l i t i e s , overcom i ng 
phy s i ograph i c  barr iers such a s  lakes , r iv e r s  a nd ma j or 
h i ghway s . The mechan i sms b e a r s  u s e  to n a v i g a t e  f rom l ong 
d i stances is not known , but shou l d  not be underest imat e d . 
The tendency o f  r e l ocated b e a r s  to return to the i r  capture 
area sugg e s t s  that potent i a l  r e l ea s e  a r e a s  shou l d  not be 
e l im i nated due to the i r  proximity to human dwe l l ings . 
B e a r s  that cause per s i stent probl ems a r e  a sma l l  but 
d i s t i nct cohort . Many o f  the s e  bears a r e  l i ke ly h a b i tuated 
to p e op l e  a nd j or the ir f ood and garbag e . Managers need to 
r ecogn i z e  that the management strategy f o r  h a b ituated 
prob l em bears should not b e  the s ame a s  that f o r  bears 
captured for the f irst t ime . Hab ituated prob l em b e a r s  
shou l d  be r e l ocated l onger d i stances and p r e f e r a b l y  outs i d e  
t h e  boundary o f  GSMN P . S ome h a b i tuated bears w i l l  proba b l y  
never r evert to " norma l "  behav i or and ther e f o r e  probab l y  
s hou l d  be eutha n i z ed . The dec i s i on t o  eutha n i z e  a bear 
shou l d  be made o n l y  a fter c a r e f u l  d e l i bera t i o n  of past 
re l o c a t i on s . The number o f  bears tha t  wou l d  n e e d  to be 
euth a n i z e d  is  probably sma l l  r e l at ive to the number that d i e  
due to hunte r s  and/ or other s ources e a c h  y e a r . K i l l ing 
probab l y  shou ld not be a management a lternative for f ir s t  
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o f f en d i ng bears s i nce i t  may r e su l t  i n  the u nn e c e s s ary death 
of i nnocent bear s . 
A lthough r e l ocat ing p r ob l em bears i s  a n  e f f ect ive 
manag ement t oo l , the b i o l og i c a l  imp l i c at i on s  a s so c i ated w ith 
i t  are not under stood . I t  i s  not known what impact , i f  a ny , 
removing bears from an a r e a  h a s  on l o c a l  popu l a t i ons , nor i s  
i t  known h ow these bears may a f f ect the popu l a t i on into 
wh ich they a r e  r e l ea s e d . Re loca t i on o f  a l a r g e  number o f  
adu l t  bear s , particu l ar ly w i t h i n  a year , cou l d  a f f ect the 
s ex a n d  age structure o f  l oca l popu l at i o n s . Re l o c a t i ng 
adu l t  f ema l e s  may resu l t  i n  a d e c l ine i n  the i r  r eproduct i on 
the f o l l ow i ng y e a r  ( M i l ler and Ba l la rd 1 9 8 2 , Brannon 1 9 8 7 ) 
wh i ch c ou l d  a f f ect recru itment . Re l o c a t i o n  o f  a d u l t  ma l e  
bears may d i srupt the intr i n s i c  contro l  o f  the popu l a t i o n  
( Bunne l l  and T a i t  1 9 8 1 )  a n d  r e s u l t  in an i n f l u x  o f  subadu l t  
ma l e s  f rom other a r e a s  ( Kemp 1 9 7 6 ,  Young a nd Ru f f  1 9 8 2 , Tate 
a nd P e l ton 1 9 8 3 , Roge r s  1 9 8 7 a ) ; th i s  may become s e l f ­
perpetuat i ng ,  r e su l t i ng in  more prob l em be a r s  a nd a h i gher 
number o f  human j be a r  conf l i cts . Re located bea r s  that rema in 
near t h e i r  re l e a s e  area may increa s e  compet i t i o n  f or food 
and space and may d i srupt the s oc i a l  structure of  l oc a l  
p opu l a t i on s  ( Rogers 1 9 8 6 a )  . 
Most r e l ocated prob l em bears ( 5 5 . 6 % ) , part i c u l a r l y  cubs 
and subadu l t s , were never re covered . There w a s  l itt l e  
evidence to suggest that the s e  bears rema i n e d  i n  the i r  
r e l e a s e  area or returned t o  the ir capture a r e a . I t  i s  
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l ike l y  that many o f  the se bears d i spersed f r om the ir r e l ea s e  
a r e a  a n d  w e r e  k i l led . S ince probl em bears a r e  not a f r a i d  t o  
approach p e op le ,  re l o c a t i n g  them , part i cu l ar l y  o ut s i d e  the 
boundary of G SMNP , probabl y  increases the i r  vu lnerabi l ity to 
hunt i n g  and poach ing . S ome o f  these bears a l s o  may have 
d ied f r om other causes i n c lud ing stres s  and preda t i on by 
other bears . Future research should focus on determ i n i ng 
the u l t imate fate of bears never recovere d . 
At l e a s t  1 8 . 5 % o f  bears i n  th i s  study d i ed ; most were 
k i l l e d  by hunters . S i nce prob l em bears compr i se o n l y  a 
sma l l  percentage of bears i n  G SMNP , and a r e  pr imar i ly 
younger ma l e s , the i r  l o s s  through hunt i n g  or other sources 
o f  morta l i ty probably h a s  l it t l e  impact on the overa l l  
popu l at i on . Hunter harve st o f  r e l ocated p r ob l em bears may 
be bene f i c i a l  to l o c a l  popu lat ions by i n c re a s i n g  hunter 
succe s s , thereby removi ng pres sure f rom r e s i d ent bear s . 
However , hunter harvest i s  controver s i a l  w i t h  r e sp ect t o  the 
bear management p l an o f  G SMNP . The r a t i ona l e  f o r  re l ocat ing 
b e a r s  is to a l l ow them to l ive a natur a l  l i f e  with a m i n imum 
of human i nterf erence ( NPS 1 9 8 1 ) . 
To  prop e r l y  manage bears i n  G SMNP , the movements and 
f a t e s  o f  r e l ocated bears needs t o  be more f u l l y  understood . 
S evera l  s ect i on s  of th i s  s tudy were l im i t e d  by sma l l  s amp l e  
s i z e s  a nd m i s s ing data , l im i t ing interpretat i o n . The 
importance of proper data c o l l ec t i on and s torage , and 
i n format i on exchange between agenc i e s  c annot be 
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overemph a s i z ed . More deta i l ed i n f orma t i on r e gard i ng 
movements and f a t e s  o f  r e lo c ated bear s cou l d  be obta i ned 
through i n strument ing b e a r s  w ith r ad i o - co l l a r s . A t e l emetry 
study wou l d  further eva luate both management s u c c es s  and 
b i o l o g i c a l  imp l i ca t i on s  of r e locat ing bear s ; th i s  
i n f ormat ion cou l d  be incorporated into the G SMNP bear 
management p l an as an a i de i n  determ i n i ng if a nd j or where 
prob l em bears should be r e l ocated . 
More r e s e arch a l so i s  needed regard i ng i nnovat ive 
tech n i qu e s  t o  prevent bears from obta i n i ng food a nd 
d ivert ing bears from human-use a r e a s . The e f f ectivene s s  o f  
food l ockers and suspen s i on cabl e s  shou l d  be tested i n  a r e a s  
with t h e  g r e a t e s t  number o f  con f l i cts . Captu r i ng and 
r e l e a s ing bears on s i te as aver s ive s t imu l i  app e a r s  to be 
e f fective f o r  s ome bears , h owever , th i s  techn i qu e  h a s  not 
been prop e r l y  eva luated i n  G SMNP . The u s e  o f  d eterrents 
a nd j or repe l l ents a l so h a s  proven to be mode r at e l y  e f f ect ive 
in r educ ing bear damage ( G i l bert and Roy 1 9 7 7 ,  Woo ldr idge 
1 9 8 0 )  and proba b l y  warrant s further i nve s t i ga t i on . I f  
proper ly te sted and app l i ed , ave r s ive cond i t i on ing cou l d  
potent i a l ly reduce t h e  number o f  prob l em b e a r  r e l ocat i on s . 
CHAPTER V 
SUMMARY AND CONCLUS I ON S  
1 .  A c apture-recapture study on prob l em b l a ck bears 
was conducted i n  Great Smoky Mounta in s  Nat i on a l  P a rk . D a t a  
w e r e  c o l l e cted f o r  3 4 1  b l a ck bears captured a n d  r e l ocated 
5 7 0  t ime s f r om 1 0  July 1 9 6 7 to 6 D ecember 1 9 8 9 . 
2 .  Ma l e s  compr i s ed 6 1 . 9 % o f  the prob l em bears 
captured a n d  5 4 . 7 % ,  7 2 . 9 % ,  and 5 8 . 0 % of  cubs , subadu l t s , a nd 
a du l t s  captured . The h igher percentage o f  ma l e s  c aptured 
l ik e l y  was due to the ir l arger horne rang e s  a n d  the greater 
mob i l ity of the subadu l t  ma l e  age c l a s s . 
3 .  Exc lud ing cubs a nd dependent y e ar l i n g s , mean age 
o f  ma l e  and f ema l e  bears a t  i n i t i a l  capture were 3 . 9  and 4 . 6  
years , re spect i v e l y  ( P= 0 . 0 8 6 4 ) . The preponderance o f  
younger ma l e s  a n d  o l d e r  f ema l e s  suggests t h a t  s o c i a l  factors 
may be important in regu l a t i ng probl em bear a c t i vity . Adu l t  
ma l e s  m a y  r e str i ct l e s s  domi nant b e a r s  f r om p r ime f e e d i n g  
area s , f o r c i n g  them to forage i n  mar g i na l h a b i t a t  and j or 
near p e op l e . 
4 .  Only 1 8  of  5 0 4 bears captured a s  part o f  the UTK 
r e search were subs equent ly captured because they were 
cau s i n g  probl ems . Bears captured a s  part o f  the UTK 
r e s earch were o l der than prob l em bears and , the r e f or e , 
proba b l y  l e s s  l ik e ly to succumb to s oc i a l  p r e s sure s . 
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5 .  S e a s ona l trends i n  captures o f  prob l em b e a r s  
gener a l ly c o i n c ided w i th s e a s ona l pub l i c  v i s i t a t i o n  i n  G SMNP 
( P= 0 . 0 0 0 1 ) . Most prob l em bears were captured i n  s ummer 
( 7 5 . 1 % ) , f o l l owed by f a l l  ( 1 4 . 2 % )  and spr i n g  ( 1 0 . 7 % ) . 
Months o f  h igher pub l i c  v i s itat i o n  i n  G SMNP provided more 
human f o o d  and garbage to attract bear s , r e s u l t ing i n  more 
c apture s  dur i ng these month s . 
6 .  S e a s ona l d i f ferences in home range u s e  a nd 
a ct iv i ty patterns of  b e a r s  were proba b l y  a l s o important i n  
s e a s ona l capture trends . S e x  and age o f  c aptured be a r s  
d i f f e r e d  b y  s e a son ( P= 0 . 0 4 5 9 ) . No  adu lt f ema l e s  o r  cubs 
were i n i t i a l ly captured in spr ing becaus e  o f  the i r  l ater den 
emergence and restr i cted movement s dur ing that s e a son . The 
h igh est percentage o f  b e a r s  c aptured in summer were 
d i sp e r s ing subadu lts ma l e s  ( 3 3 . 5 % ) . The d e c l i n e  i n  captu r e s  
o f  p r o b l em be a r s  in  f a l l  w a s  l ik e l y  due to h ome r a n g e  sh i f t s  
i n  r e s p o n s e  to hard m a s t  a va i l a b i l ity . 
7 .  The number o f  i n di v i dua l prob l em bea r s  captured 
e a ch year r a nged from 2 t o  6 3 , a n d  may i nd i c ate changes i n  
t h e  overa l l  b e a r  popu l a t i o n  i n  G SMNP . Hard mast h a s  a 
s i gn i f i cant i n f luence on the popu l at i on dynam i c s  o f  b e a r s  i n  
G SMNP a n d  may regu l a t e  y e a r ly f luctua t i ons i n  t h e  number o f  
prob l em b e a r s  captured . Changes i n  p o l i c i e s  r eg a r d ing 
prob l em bear s , advances i n  capture techn i que s ,  a nd f inanc i a l  
and p e r s o nn e l  constra ints a l so account f o r  s ome y e a r l y  
var i at i on i n  captures o f  prob l em bea r s . 
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8 .  O f  3 3 3  ind iv i du a l b e a r s  captured a n d  r e l ocated , 
3 2 . 4 % were r e ca ptured because o f  subsequent prob lems , 2 . 7 %  
were r ecaptured a s  part o f  the UTK bear r e search , 9 . 3 %  were 
k i l l ed , and 5 5 . 6 % were never r e c overed . I t  i s  l ik e ly that a 
substant i a l  numbe r  o f  bears that were never r e c overed 
d i spersed f rom the ir r e l e a s e  areas and were k i l l e d . 
9 .  O f  r e c a ptured bear s , most ( 8 2 . 3 % )  w e r e  r e c aptured 
with i n  9 km o f  the ir o r i g i n a l capture s it e , sugge st ing b e a r s  
have a s t r o n g  f i d e l ity to the ir or i g i n a l  capture a r e a . 
1 0 . T ime e l apsed between re l ea s e  and rec apture r a nged 
f rom 2 t o  1 4 5 3  days ( x=2 9 7  day s ) . Forty - n i n e  b e a r s  w e r e  
recaptured w i t h i n  t h e  s ame year they were r e l ocated . 
1 1 . Mean age o f  recaptured bears ( 4 . 1  y e ar s ) was 
s i gn i f i ca n t ly greater ( P= 0 . 0 0 5 2 ) than tho s e  not r e captured 
( 3 . 0  y e a rs ) . Adu lt bears ( 5 1 . 3 % )  were r e c aptured more 
f requent ly ( P= 0 . 0 0 1 3 ) than subadu l t s  ( 2 9 . 1 % ) a nd cubs 
( 3 0 . 0 % ) . Subadu lts a nd cub s  may be more l ik e l y  t o  e s ta b l i sh 
h ome r anges w i th i n  the are a s  they were r e l e a se d , and 
mort a l i ty o f  subadu l t s  and cubs l ik e l y  is  h i gh e r  than that 
o f  a du l t s . 
1 2 . Frequency o f  rec apture decr e a s e d  s ig n i f i cantly 
( P= 0 . 0 1 5 9 ) as  the di stance bears were r e l ocated i n c r e a s e d . 
B e a r s  r e l ocated l onger d i s tances were l e s s  c a p a b l e  o f  
return i ng to the i r  capture a r e a . B e a r s  r e l oc a t e d  l onger 
d i stances a l s o  susta i ned h igher morta l ity , probably because 
they were r e l eased outs ide the P a rk or n e a r  i t s  bound a ry , 
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whe r e  hunt i ng p r e s su r e  i s  i nt e n s e . 
1 3 . Captu r ing and r e l ea s i ng probl em b e a r s  on s it e  w a s  
succ e s s f u l  i n  e l iminating nu i s ance beh a v i or o f  s ome b e a r s . 
B e a r s  captured and r e l ea s e d  on s it e  may a s s o c i a t e  the t rauma 
of b e i ng captured with peop l e  a n d j or the ir f o o d  and garbage 
a nd may l earn to avo id human use a r e a s . 
1 4 . Frequency o f  r ecapture for ma l e  and f ema l e  prob l em 
bear s d i f fered according t o  the sea son i n  wh i c h  they were 
r e l ocated ( P= 0 . 0 4 8 2 ) . Frequency o f  r ecapture for ma l e s  
r e l ocated in spr i ng , summer , and f a l l  were 6 3 . 2 % ,  2 9 . 0 % ,  and 
4 2 . 7 % ,  r espect ive l y . Frequency o f  r ecapture for f ema l e s  
each s e a son were 3 3 . 3 % ,  4 5 . 5 % ,  and 1 1 . 8 % ,  r e sp e c t ive l y . 
Th i s  i nteract i on was l ike l y  due to age d i f f er e n c e s  o f  ma l e s  
and f ema l e s  captured and r e l ocated each s e a s on . 
1 5 . Frequency o f  recapture o f  r e l ocated b e a r s  d i f f e r e d  
s ig n i f icant ly b y  r e l e a s e  a r e a s  ( P= 0 . 0 0 0 1 ) . O n l y  1 4 . 8 % o f  
bea r s  r e l ocated out o f  the Park were r e c aptured . B e a r s  
r e l ocated o u t  o f  t h e  Park w e r e  moved l onger d i s tances a n d  
susta i ned h igher morta l ity . Re l ocat i o n s  w it h i n  the P a r k  
w e r e  most succes s fu l  for b e a r s  moved t o  the C a t a l ooche e j Mt . 
Ster l ing a r e a  and l e a s t  succe s s f u l  for tho s e  moved to 
Parson ' s  Branch Road . D i f f erences i n  r e l ocat i o n  succ e s s  f o r  
b e a r s  r e l ea sed w i t h i n  the Park w e r e  n o t  known b u t  were 
proba b l y  not r e l ated to d i stance . 
1 6 . B e a r s  with previous r e l ocat i on e xp e r i en c e  were 
r ecaptured more f requent l y  and in  a shorter p e r i od o f  t im e  
than tho s e  r e l ocated f o r  the f ir s t  t ime . B e a r s  w i th 
prev i ous exp e r i ence were o lder and l ik e l y  hab i tuated to 
peop l e  a nd j or the i r  food and garbage . 
1 7 . At l e a s t  6 3  o f  the 3 4 1  bears i n  th i s  s tu dy were 
k i l l ed .  A l l  but 1 mort a l ity w a s  human c a u s e d . Most 
mort a l i ty ( 6 0 . 3 % )  was due to hunters l ega l ly harve s t i n g  
bear s . S ince probl em bears a r e  not a f r a id t o  approach 
peop l e , r e l ocat ing them i n t o  u n f am i l i a r  a r e a s  l ik e l y  
i ncre a s e s  t h e i r  vul nera b i l ity to hunt ing a n d  other human 
induced morta l i ty .  
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1 8 . The percentage o f  ma l e  ( 1 9 . 7 % )  and f ema l e  ( 1 7 . 3 % )  
prob l em bear s k i l l e d  were not s ig n i f i cant l y  d i f f e r ent 
( P< 0 . 7 5 0 ) . Re l o c a t i ng pro b l em bears probably i n c r e a s e s  the 
vulnerab i l ity of both ma l e s  and f ema l e s  t o  human i nduced 
morta l ity . 
1 9 . S ome re located prob l em bears in  th i s  s tudy made 
not a b l e  l ong range movemen t s . Two ma l e  bea r s  i n  t h i s  study 
trave l le d  1 1 6  and 1 7 8  km f rom the i r  r e l e a s e  s it e  t o  the i r  
capture s ite i n  1 5  and 2 0  day s , r espect ive ly . The ab i l i t y  
o f  b l a ck b e a r s  t o  trave l l ong d i stances a nd / or return to 
the i r  s it e  o f  c apture shou l d  not be und e r e s t imat e d . 
2 0 .  Management imp l i ca t i ons were : 1 )  captur i ng and 
r e l e a s i n g  bears on s ite may be e f f ect ive f o r  s ome prob l em 
bo o r s  and a l s o  may be u s e f u l  in  d i st i ngu i sh ing tran s i ents 
from hab itua l prob l em bear s ; 2 )  adu lt b e a r s  a r e  r ecaptured 
more f requent l y  and there f ore shou l d  be re located l onger 
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d i stance s ;  3 )  bears r e l ocated out o f  the Park were 
r ecaptured l e s s  frequent ly than bears r e l ocated within the 
Park , but a l so susta ined h i gh mort a l ity ; 4 )  r e l oc a t i o n s  a r e  
not pract i c a l  f o r  a l l  bear s , and i n  s ome s ituat i on s  ( be a r s  
w ith p r e v i o u s  re l ocat i on exper i ence ) bea r s  shou l d  be 
d e stroyed ; 5 )  re l ocated b e a r s  that were never r ecovered 
l ik e l y  d i spersed from the i r  r e l ea s e  area and were k i l l ed ;  
6 )  a t e l emetry study i s  n eeded t o  further eva luate the 
b i o l og i c a l  and management i mp l i c at i ons o f  r e l ocat i ng prob l em 
bears i n  G SMNP . 
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APPEN D I C E S  
APPEND I X  A 
T a b l e  1 0 .  Summary o f  da t a  on prob l em b l a c k  bea rs captured i n  Great  Smoky Moun t a i ns 
N a t i on a l  P a r k ,  1 96 7 · 1 989 . 
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\,/ 2 6  y 2 6  
y 2 6  
\,/ 5 5  y 2 6  
I,J 5 5  y 2 6  
Y 8 B 1 0  
Y 8 B 1 0  
B 2 6  Y 2 7  
5 5 2  y 2 7  
R 2 7  R 26 
R 5 1  R 26 
R 5 1  
M 3 7  Y 3 2 2  
8 3 5 9  M 3 7  
M 4 9 1  8 4 9 1  
\.J 2 8  II 2 7  
\J 3 6  '.J 3 7  
R zq  v 3 :. 
B 2 7  B 2 8  
R 2 8  \J 3C  
\J 2 9  B 29 
\J 2 9  B 2 9  
\J 2 9  8 29 
\.J 29 B 2 9  
y 3 2  \J 3 1  
B 1 1  P 7 
B 1 1  P 7 
B 1 1  P 7 
B 1 1  P 7 
8 1 1  p 7 
Y 3 3  R 3 1  
Y 3 3  R 3 1  
R 3 4  R 3 3  
4 2  4 1  
Y 2 3  G 7 
Y 2 3  G 7 
4 2  4 1  
y 3 8  y 3 7  
y 3 8  y 3 7  
p 4 p 3 
p 4 p 3 
p 4 p 3 
p 4 p 3 
p 4 p 3 
R 3 8  R 3 9  




A 2 6  
0 ..,
.., 
I f  
OQ Q uv 
G 0 1  
9 9  
0 9  
0 9  
0 9  
5 / 5  
8 / 8  
3 8  
3 8  
38 
38 
1 / 2 
1 ; 5 
1 / 5 
2 0 0 8 7 1  
240572 
1 3 0672 
1 90 772 
1 80 5 72 
260670 





1 1 0673 
0 3 0873 
1 90 8 73 
0 1 0771 
1 0 0 9 7 1  
1 4 0672 
1 70872 
1 70673 
20067 2  
1 1 0772 
290673 
1 90 6 7-., 
23 0675 
2 0 0876 
2 1 0878 
3 0 0679 
230 672 




1 3 (.;772 
1 2 0 77 2  
2 1 0674 
1 0 0774 




2 1 0872 




z o ::.; ? 72 
2807 72 
2 0 1 074 
04 0975 
070 77o 
1 0 0876 
280772 
1 0 0669 
030870 
2 0 0870 
3 0 0 8 7 1  
040872 
1 4 0872 
1 70870 
0 1 1 0 7 G  
1 70 8 7 1  
2 0 0 8 7 1  
2 5 0 8 7 1  
030872 





2 3  
23 
23 
2 3  





4 8  





0 1  
0 1  
0 1  
C 1  
0 2  





4 9  
4 9  
4 9  
4 'f  
4 9  
01  
0 1  












1 1  


















3 8  
5 0  




4 8  
0 4  
5 2  
5 2  
4 1  
0 1  
0 1  
0 1  
0 1  
02 
0 1  
1 2  
0 2  
50 
1 2  
4 9  
4 9  
!.. 9 
'"'" 
4 9  
0 1  
0 1  
4 9  
4 1  
0 4  
5 2  
4 8  
5 4  
4 8  
5 5  
5 3  
5 6  
0 1  
1 1  
1 1  
4 8  
2 9  
4 8  
4 8  
4 8  
4 8  
4 8  
0 5  
04 
4 8  
0 5  
4 8  
0 5  
0 5  
2 4 0 5 72 
1 4 0672 
2 0 0772 
1 00672 
240872 
1 1 0673 
1 90873 
1 4 0672 
1 80872 




2 0 0 876 
240 878 
3 0 0679 




0 7G 772 
1 3 0772 
1 2 0 7 72 
2 1 0 6 74 
1 OC 774 
1 3 0974 
2 1 0 772 
1 00872 
2 2 0872 
280 772 
2 0 1 0 74 
04 0975 
070 776 
1 1 0 8 76 
2 9 0 772 
0 5 0872 
1 5 0872 
0 4 0 872 
24 0 t: 72 
M 4 . 5  
M 5 . 5 
M 5 . 5  
M 5 . 5  
M 9 . 5  
M 7 . 5  
M 7 . 5  
M 7 . 5  
M 8 . 5  
M 9 . 5  
M 9 . 5  
M 1 0 . 5  
M 1 0 . 5  






M 3 . 5  
M 3 . 5  
M 4 . 5  
M 5 . 5  
M 6 . 5  
M 7 . 5  
M 9 . 5  
M 1 0 . 5  
M 5 . 5  
M 1 . 5 
4 . 5  
F 5 .  5 
t'. 1 .  5 
M 1 .  5 
F 1 .  5 




3 . 5  
3 . 5  
4 . 5  
M 0 . 5  
M 2 . 5  
M 3 . 5  
M 4 . 5  
M 4 . 5  
F 5 . 5 
M 0 . 5  
M 1 . 5 
M 1 . 5 
M 2 . 5  
M 3 . 5  
M 3 . 5  
M 8 . 5  
M 8 . 5  
M 9 . 5  
M 9 . 5  
M 9 . 5  
M 1 0 . 5  
M 1 0 . 5  
1 4 6  
1 75 
1 5 9  
1 5 3 
1 3 0 
1 0 0 
1 5 8 
1 5 5  
1 27 
1 4 5  
1 36 
77 
1 1 8  
1 4 2  
1 4 5 
1 1 4 
9 2  
1 1 0  
1 00 
1 2 7  
1 2 0 
1 4 1  
1 3 6  




1 4  
2 7  
9 
3 2  
2 7  
1 1 6  
1 2 2 
1 25 






6 5  
1 4  
1 1 0 
1 1 4  
1 1 6  
1 70 
1 9 1 
1 82 
1 8 2  
1 89 
1 1 0  
T ab l e  1 0 .  ( Cont i nued ) . 1 1 1  
Bear Ear Tags Capture Capture R e l ease R e l ease \./e i gh t  
N umber R i gh t L e f t  T a t t oo D a t e  Locat i on Loca t i on D a t e  Sex Age ( kg) 
0 2 2  B 3 B 2 1 3 0870 2 3  4 8  M 6 . 5  2 0 5  
0 2 2  y 3 6  y 3 5  1 / 4 04 0872 23 05 0 5 0872 M 8 . 5  1 66 
023 1 9  1 8  060668 2 3  5 7  M 1 3 6  
0 2 3  1 9  1 8  300569 2 3  4 8  M 1 3 6  
023 1 9  1 8  060669 2 3  04 M 1 36 
023 1 9  1 8  0 1 0969 2 3  0 4  M 1 5 9  
023 y 4 y 3 080570 23 48 M 1 4 5  
0 2 3  y 4 y 3 2 3 0 5 70 2 3  OS M 
0 2 3  y 4 y 3 2 6 0670 2 3  4 8  M 
023 y 4 y 3 080870 2 3  4 8  M 
023 y 4 y 3 1 3 0870 2 3  4 8  M 1 5 9  
023 y 4 y 3 2 1 0870 23 5 1  M 
0 23 y 3 y 4 270870 2 3  4 5  M 
023 y 3 y '· 2 4 0 5 7 1  2 3  5 7  M 
023 B 3 7  B 3 6  i 1 8  1 4 0872 2 3  5 2  1 5 0872 M 1 4 5 
023 B 3 7  B 3 6  1 / 8  1 80872 2 3  OS  1 80872 M 1 4 5  
0 2 4  y 34 y 35 1 / 7 1 5 0872 2 3  2 9  1 5 0872 M 2 . 5  5 7  
C 2 5  R 3 7  R 4 7  1 / 9 1 6 0872 4 6  5 2 1 60872 M 7 . 5  1 75 
0 " ' R 3 ?  R 4 7  1 / 9 1 5 0 972 22 M 7 . 5  1 98 
c::  R � 2  R 4 3  0 1 3  1 1 0 9 7 2  3 1  2 9  1 1 0 972 M 6 . 5  74 
0 2 7  B 4 0  \ol 3 3  080972 D 2 8  0 8 0972 M 8 2  
0 3 1  y 4 0  070772 4 3  2 5  070 772 M 0 . 5  1 0  
C' ? ..> c  � 4 2  0 7 1 1 72 4 2  2 5  0 7 0 772 F 4 6  
C33 5 � ·, B 4 5  1 4 1 1 72 8 1  29 1 4 1 1 72 M 0 . 5  1 1  
C3� B 39 1 4 1 1 72 8 1  2 9  1 4 1 1 72 M 0 . 5  7 
0 6 �  B 3 2  \J 1 0  2 7 1 1 73 5 3  4 1  2 7 1 1 73 M 1 1 . 5 1 70 
068 \ol 5 4  \J 5 3  0 7  1 90674 0 1 0 1  1 90674 M 4 . 5  3 9  
0 6 3  \J 5 4  \J 5 3  0 7  2 70674 0 1  0 1  2 70674 M 4 . 5  
Ci O I I  C, /  w � �  0 7  080775 0 1  0 1  080 775 M 5 . 5  5 9  
C62 \J 5 :.  � �  u I 1 3 0975 1 1  1 1  1 3 0975 I', 5 .  5 64 
002 5� 5 3  070678 23 5 5  0 7C678 M 8 . 5  68 
08� B 8 7  B 86 23 05087 .. 1 0  1 0  0 5 087.:. M 6 . 5  75 
084 M I I .. ..  M 1 Y· O 2 3  1 60976 46 0 4  1 60976 M 8 . 5  1 3 6 
v �...' -.  M t... .... w {,_, [! 1 2  1 8 Q 6 7 7  I I) 1 0  1 CJ'. /  :� ••• 1 1.,1 ..., , t M 9 . 5  1 3 :0  
08� M 44 \J 74 D 1 2  1 20877 4 6  0 4  1 3 0877 M 9 . 5  1 2 5 
034 M 4.:. R366 D 1 2  3 1 0878 46 E 0 1 0978 M 1 0 . 5  2 2 7  
08-'t M 1 09 R 6 2 1  D 1 2  1 0 087� 46 OS 1 1 0879 M 1 1 . 5 1 2 5 
cs .. M 1 09 R 6 2 1 6 2 1  070880 4 6  2 8  070880 M 1 2 . 5  1 4 8 
08'1 B c;s 8 97 2 70874 44 5 8  270874 F 8 0  
o ;o R 5 R 6 1 3 0970 39 39 1 3 0970 F 84 
0 90 8 99 R 9 0 5 0974 4 4  5 8  0 5 0974 F 9 1  
1 0c. B 1 8 2 5 2  03 0775 5 9  03 0775 M 2 . 5  5 0  
1 04 B 1 8 2 5 2  2 2 0 8 75 M 2 . 5  
1 06 B I, R 88 54 090 775 09 09 0 9 0 775 M 7 . 5  66 
1 06 8 4 R 8 8  5 4  1 4 0776 28 4 0  1 5 0776 M 8 . 5  8 9  
1 2 2 R 95 8 1 5  79 1 80875 07 07 1 80875 M 5 . 5  75 
1 22 R 95 B 1 5  29C577 23 5 5 3 0 0 5 77 M 7 . 5  1 1 4 
1 2 2 R 9 5  B 1 5 1 2 0878 23 M 8 . 5  1 09 
1 23 8 1 7  8 1 6  8 0  2 1 0 8 75 I 5 8  2 2 0 875 2 . 5  3 6  
1 24 B 1 9  B 1 8  8 1  2 2 0875 44 44 2 2 0875 6 . 5  3 6  
1 2:. M254 M2 5 5  8 1  2 2 0 876 8 1  60 2 2 0876 7 . 5  
1 25 M 1 75 M 1 78 8 2  2 5 0875 28 4 1  260875 M 2 . 5  3 4  
1 26 8 2 3  8 2 2  8 3  2 70875 23 4 1  280875 M 6 . 5  1 4 8  
1 26 23 2 2  2 1 0 5 76 2 3  4 5  2 1 0 5 76 M 7 . 5  1 82 
1 26 M 4 6  83 230876 2 3  60 2 30876 M 7 . 5  1 3 0  
1 26 M 96 M308 83 090877 2 3  3 3  0 9 0877 M 8 . 5  1 3 6  
1 3 2  G 1 0  G 9 1 0 0 1 90 5 76 J J  5 8  1 90 5 7 6  M 5 . 5  1 0 0 
1 43 Y 3 0 9  M 1 4  D 1  2 1 0776 D E 2 2 0 776 F 6 . 5  60 
1 43 Y 3 09 M 1 4  D 1  1 0 1 076 92 6 . 5  
1 5 7 2 5 7  2 5 7  1 3 0876 3 0  3 5  1 4 0876 M 9 . 5 1 5 9 
-� ) I  £: ) 1  25t 1 1 0 270877 3 0  2 7  280877 M 1 0 . 5  1 3 2 
1 5 7 2 5 7  2 5 6  1 1 0  1 3 1 2 77 92 M 1 0 . 5  
1 7 1  1 8 7 1 86 3 1 05 7 7  2 8  E 0 1 0677 M 
1 72 M 4 5  G 2 5  P 1  3 1 0 5 77 2 8  04 0 2 0677 M 2 . 5  
1 72 M 4 5  G 2 5  P 1  3 0 0677 28 M 2 . 5  
1 77 M 6 7  w 8 93 2 2 0677 23 5 8 2 3 0677 M 1 .  5 3 2  
































2 2 2  



































E a r  T ags 
R i gh t L e f t  
M 69  R 68 
8 72 M 1 00 
72 





M4 5 8  
R 3 1 9  
R 3 1 9  
Y323 
R606 
M 1 07 
R307 
R307  






Rt>06 M 94 
M 99 R 3 1 8  
M3 1 7  M 2 9  
R 6 1 4 M 1 0 1  
R 6 1 4  M 1 C 1  
R 6 1 4  M 1 G 1  
M 28 R3 1 1  
M 92 R 6 0 4  
M 92 R 604 
t-', 9 2  R 6 2 4  
M 92  R 6 2 4  
M 92 R 6 24 
M 9 2  R62i. 
t-< 1 2 >  f', 9C 
�! .:. s .  
M45 1 
M452  
M .:. 5 2  
M 4 5 1  








R 5 75 
R 5 75 




M4 5 5  
M475 
M475 
M 1 03 
M 1 03 
M45 6  







M � S � 
8 4 5 1  
BL. 5 2  
8452  
R 3 5 2  
M577 









M-:. 5 3  
1 84 
1 84 
R 3 5 8  
R360 
R360 
R 6 1 5  









R 6 0 1  
















6 � 4  






P 5  
P S  
4 5 2  
4 5 2  
3 5 2  
5 77 
373 
3 5 5  






3 5 :. 
3 5 4  
326 
3 5 8  
3 6 0  











6 0 ·; 
Capture 
D a t e  
230677 
1 1 0777 
040678 
040679 
2 2 0679 
3 1 0779 
020877 
1 706 78 
070877 
1 2 0978 
1 80877 
270878 
23 1 078 
280579 
2 2 1 079 
2 1 0877 
230877 
3 0 C 679 
07068C 
1 8 1 1 80 
230877 
1 80 5 79 
030779 
1 0 J6E� 
2 8 0 4 8 1  
2 0 0 5 8 1  
23 068 1 
230877 
C 3 C 2 7 7  
1 9 1 0 7 7  
2 1 0878 
1 9 0673 
03 0 7?3 
2706 78 
1 30383 





2 1 0678 
260679 
1 80779 
3 1 1 08 1  




1 4 0878 




1 5 1 1 80 
230878 
1 5 1 079 
1 00978 
08078 1 
1 6 0982 
290688 
080639 
25 1 078 
280977 
1 5 0578 
2904 79 
Capture 
L ocat i on 
23 


























2 S  





3 1  
28 
Q 
2 8  
8 1  
3 1  
















0 1  








Re l ease 
L ocat i on 
5 8  
E 
5 8  
5 8  
N 
63 
3 7  
3 8  
4 4  
8 1  
E 
2 1  
6 2  
2 7  
E 
67 
1 6  
E 





6 3  
2 8  
48 
E 
1 8  
2 7  
3 1  
O S  
4 3  
2 9  









1 6  
67 
E 
0 1  
49  





5 8  
R e l ease 
D a t e  
230677 
1 1 0777 
050678 

















i 2 :l 6 � =' 
300481  
2 6 0 5 8 1  
230877 
C3 C 2 77 
2 1 0878 
2 0 0678 
0 3 0 778 
1 30383 
1 30778 
1 1 0878 
1 80778 
1 3 0383 




0 .. ::1778 
3 0 0678 
1 80778 












1 60 5 78 






















1 .  5 
2 . 5  
3 . 5  
4 . 5  
4 . 5  
4 . 5  
2 . 5  
3 . 5  
8 . 5  
9 . 5  
6 . 5  
7 . 5  
7 . 5  
8 . 5  
8 . 5  
2 . 5  
6 . 5  
7 . 5  
8 . 5  
9 . 5  
0 . 5  
2 . 5  
2 . 5  
3 . 5  
4 . 5  
.:. . s  
4 . 5  
5 .  5 
3 . 5  
3 . 5  
M 3 . 5  
M 3 . 5 
M 3 . 5  
M 3 . 5  




M 4 . 5  
M 4 . 5  
M 1 . 5 
F 5 . 5  
6 . 5  
6 . 5  
8 . 5  
M 4 . 5  
M 
M 
8 . 5  
8 . 5  
M 1 . 5 
M 1 . 5 
M 2 . 5  
M 3 . 5  
M 1 . 5 
M 2 . 5  
F 3 . 5  




7 . 5  
1 3 . 5  
1 4 . 5  
M 2 . 5  








5 2  
5 2  
1 3 4  
1 1 4 
5 2  
1 00 






1 8  
4 5  
45  




5 2  
5 9  
1 0 1  
1 G O 
3 6  
4 8  
5 8  
5 9  
6 2  
6 4  
1 8  
67 
73 
5 0  
4 )  
64 
68 
5 5  








5 9  
36  
1 1 2  
T ab l e  1 0 .  ( Cont i nued ) . 
Bear  
N umber 
E a r  Tags  
R i gh t L e f t  
Capture 
D a t e  
Capture 
L ocat i on 
R e l ease 
L o c a t i on 
R e l ease �e i gh t  
T a t t oo D a t e  S e x  Age (kg) 



















M 90 R602 
R602 
602 R 6 0 2  
M 9 1  R603 
M 91  R603 
M 93 R 6 0 5  
R 6 0 5  M 93 
R605 M 93 
M 94 R 607 
M 96 R608 
602 
6 0 2  
6 0 2  
6 0 3  




6 0 7  
608 
1 1 0 5 79 
23 0779 
270779 
1 70 5 7 9  
2 5 0680 
200579 
08067'i 
2 5 1 079 




1 1 0679 
2 1 0879 
1 4 0881  
1 20679 
1 2 0679 
2 2 0679 
27067'1 
3 3  
0 5  
05 
3 3  
65 
8 1  
04 
05 2 3 0 779 M 4 . 5  68 




2 ; 2  
3G6 
307 
3 � 0 
3 1 6  
3 � 6  
3 � ::  
3 1 D  
3 1 7  
3 ' 1  
3 1 7  
3 1 7  
3 ·, 0 
3 1 8  
3 1 8  
3 1 P  
3 1 9  
3 1 9  
3 1 9  
3 1 9  
3 2 0  
3 2 0  
3 2 1 
3 2 1  
R 5 4 9  M 7 5  
R 5 4 9  M 7 5  
R 5 4 9  M 75 
M 1 0 0 R 6 1 2  
M 76 R 5 5 0  
M 1 0 2 R 6 1 3  
R 5 76 M 78 
R S 7 7  M 7c 
R 5 7 7  M 78 
R5 77 M 78 
R 5 77 M 78 
R 5 77 M 7£: 
R 6 1 6  M 1 C4 
M � C· 6 R 6 1 7  
R 6 1 8  M 1 0 5 
R 6 2 G  M 1 C9 
t" 2 �  R 5 78 
M 2 :!  R 5 73 
M 8 �  R 5 72 
R 5 79 
RS -:- ;  
R 5 79 
R 5 79 
s 8 �  
R 5 84 
R 5 84 
R 5 84 
585 
R 5 85 
R 5 8 5  
5 4 9  
5 4 9  
549 
6 1 2  
5 5 0  
6 1 3  
5 76 





6 1 6  
6 1 7  







S Q ' v� 
584 
230380 
1 1 0 5 80 
1 60680 
2 8 8 8 [' �  
3 0 J 6 7 Y  
3 1 0779 
3 1 0779 
3 1 0779 
0 -.. C: 9 7 \f  
2 3 0 3 C :  
1 6C U; :  
O t 1 1 c _  
0 4 0 9 7Y 
� 
62 
2 4  
2 5  
X 
X 
2 8  
2 8  
2 8  
2 8  
2 8  
2 8  
3 0  
3 0  
3 0  
3 0  




2 5  
3 0  
3 0  




0 5  
62 
E 
3 7  
5 8  
5 8  
1 6  
2 0  
2 8  
1 6  
1 6  
5 8  
3 0  
E 
3 0  
6 6  
6 2  




3 0  
62 
2 1 0 5 79 
2 1 0 5 7 9  
1 1 0679 
02 0679 
04 0679 
0 5 0679 
05 0679 
1 5 08 8 1  
1 4 0679 
230679 
2 8 0679 
05 0979 
230380 
1 3 0 5 8 0  
1 6063:J 
2 E C: 3 3 ,J 
0 1 0 77'i 
0 2 037'1 
0 1 0879 
O S  09 �9 
2 3 8 3 8 0  
1 6Dt8: 
M 4 . 5  
M 5 . 5  
M 5 . 5  
M 5 . 5  
M 5 . 5 
M 3 . 5  
M 2 . 5  
M 0 . 5  
F 0 . 5  
F 1 2 . 5  
1 2 . 5  
1 4 . 5  
M 1 .  5 
M 2 . 5  
M 3 . 5  
1 2 . 5  
1 2 . 5  
1 3 . 5  
1 3 . 5  
1 3 . 5  
1 3 . 5  
3 . 5  
M 0 . 5  
1 2 . 5  
M 0 . 5  
M 1 .  5 
M 1 . 5  
r.'t 1 .  5 
30 0 5 0979 M 0 . 5  
3 2  3 �  23 S33: M 1 . 5  
1 1 0 5 8 0  3 0  66 1 3 0 5 8 0  M 1 . 5 
200680 30 62 230680 M 1 . 5 
040979 30 E 0 5 0979 M 0 . 5  
230380 3 D  3 0  23032� M 1 . 5 
1 1 0 5 8 0  3 D  66 1 3 0 5 8 0  M 1 .  5 
1 6 1 280 93 M 1 . 5 
04 0979 30 E 0 5 0979 M 0 . 5  
5 8 5  230380 3 0  3 0  230380 M 1 . 5 
5 8 5  1 1 0 5 8 0  30 66 1 3 0 5 8 0  M 1 . 5 
5 8 5  1 6 068J 3C 62 1 6 0680 M 1 . 5 
M 8 1  
M s ;  
M 8 1  
M 8 1  
M 8 2  
M 82 









R 5 9V 
R 5 8 6  5 86 1 6 1 079 33 5 0  1 7 1 0 79 M 3 . 5  
R 5 8 6  5 86 1 80780 46 5 8  1 80 78 0  M 4 . 5  
R S S6 58�  29C7EC  3 3  63 3 1 G 78C M 4 . 5  
M 86 5 90 2 2 1 079 2 2  63 2 2 1 0 79 F 6 . 5  
R 5 90 M 86 1 0 1 2 79 74 F 6 . 5  
R S B� M 85 2 2 1 079 2 2  63 2 2 1 0 79 F 0 . 5  
323 R 5 89 2 2 1 079 22 F 0 . 5  
324 99 R 6 1 1 6 1 0  1 1 0679 28 66 1 3 0679 M 3 . 5  
3 2 5  M 1 2 0  R 6 2 5  625 0 1 0880 28 04 0 1 0880 M 3 . 5  
3 2 5  M 1 2 0  R625 6 2 5  0 4 0 5 8 1  28 1 6  0 5 0 5 8 1  M 4 . 5  
3 2 5  M 1 2 0 R 7 2 7  625 29068 1 28 95 0 1 0 7 8 1  M 4 . 5  
3 2 5  1 20 1 7 1 1 8 1  G M 4 . 5  
3 2 6  M 1 1 8  M 1 1 9  1 1 8 2 0 0680 2 8  7 1  200680 F 2 . 5  
3 2 7  280880 2 5  M 
328 M 1 2 2 M 1 23 1 22 280880 46 E 290880 M 4 . 5  
338 M 1 2 �  R 626 626 0 5 0 8 2 J  28 7 1  080880 M 2 . 5  
3 3 0  1 2 1  1 2 1 0 8 1  8 8  M 3 . 5  
1 07 
1 2 0 
9 1  
77 




7 7  
2 3  
3 0  
64 
93 
8 0  
8 0  
1 0 5 
3 2  
8 
77 





1 3  
1 9  
2 8  
3 0  
3 0  
8 0  
9 3  
91 




6 1  
80 
1 1 6 
4 5  
6 1  
4 8  
3 3 1  070620 Q 70 1 0 0680 F 0 . 5  2 
332 0 70680 Q 1 0 0680 0 . 5  2 
333 R 6 2 2  M 1 1 7  622 090680 23 44 1 2 0680 1 . 5 3 0  
3 5 3  M 5 2 1  5 2 1  5 2 1  2 0 0880 08 08 2 0 0880 M 2 . 5  4 1  
�3��3 ____ M�,5�2�' --�B�5�2 �1 ---=5 2�1� __ �0�2�0 �� E,�1 ----�0 8�----�0=8 ____ =0 2�0�7�c�1 --�M--�3�·�5 ____ �4�5 --
1 1 3  
T ab l e  1 0 .  ( Cont i nued ) . 
Bear Ear Tags  
fuJ_f!lb:..::e'-r -"R i'-"o h t L e f t  
3 5 3  M 5 2 1  8 5 2 1  
3 5 3  5 2 1  
363 M 5 4 2  8 5 4 2  
363 M 5 4 2  8 5 4 2  
363 M 5 4 2  B 5 4 2  
3 6 3 M 5 4 2  8 5 4 2  
363 M 5 4 2  8 5 4 2  
3 76 M 5 4 4  8 5 4 4  
3 76 5 4 c. 
3 77 M 5 4 5  8 5 4 5  
3 77 5 4 5  
3 83 � 5 83 M583 
3 84 M 6 2 5  G 6 2 5  
384 M44 7 R 5 4 6  
3 84 M447 R 73 2  
3 8 9  R 5 78 M 5 78 
389 R 5 78 M6 78 
3 9 C  G580 M58C 
39G G 5 3 Q  M 5 8 2  
3 Y �  R � Y- M 2 ; 2  
3 Y :  R S Y � � 2 Y 2  
3 9 1  M 5 79 R 5 79 
3 ; ;  R 5 7� � 5 79 
4 1 6  
i., i ?  
4 5 7  
� �·2  
4 5 1  
4 5 ;.  
4 6 J  
4 6 J  
4 6 "  
4 6 �  
4 6 1  
4 6 "! 
4 6 1  
4 6 :  
4 6 2  
4 6 3  
4 6!. 


















s ; 2  
� t  � . ... 
,t.A, �: :; 
R S ; �  
730 
G 5 ; 3  
M 5 � 7  
ii S > ;  
M �  �:: 
M 20 
R 6 C C  
R : < , 
R 6 0 C  





G 5 8 1  
G 5 c �  
R 5 77 
w5 84 
r-1 � �� :_ 
M ': 76 
M 3 2 8  
,..1 3 2 :;  
M 3 2 7  
M3 2 7 
M 3 2 7  
R ?S· 2 
R 75 2  
R 7 5 2  
R 73 7  
R 73 7  
M 1 2 5 
R 7 5 3  
M 1 2 1.  
M 1 24 
M 7 S ?  
5 :.: � 
M l et  
M3 : i  
M 1 .:. 5  
� 5 9 3  
�6 ';'"7 
M s ; ;  
R £ 7? 
M 2 :0  
M 3 J O  





MS 8 2  
M 5 [' 2  
M 5 8 2  
5 3 2  
M 5 8 1  
M5 8 1  
M 5 7 7  
M 5 8 4  
R S  7,j 
R 5 76 
R 7 5 5  
R 7 S 6  
R 7 5 4  
R 75 i,  
R 7 5 4  
R 7 5 1 
R75 1 






M 2 1 5  
M 3 9 9  
87� 2 
Capture Capture R e l ease R e l ease �e i gh t  
















5 4 2  
5 4 2  
5 4 2  
5 4 2  
5 4 4  
5 4 5  
6 2 5  
6 2 5  
5 7 8  
5 78 
5 8 0  
s v  
S i'-1 
5 T 1  
1 '1  
5 92 
5 9 3  
5 93 
5 9 7  
5 9 9  
8 7 7  
6 0 C  
5 2 2  
5 8 2  
5 8 2  
5 8 2  
5 8 1  
5 8 1  
5 77 
5 8 4  
Sh 
5 76 
7 5 5  
75 5 
7 5 :. 
75.:. 






7 2 6  
753 
75? 
0 3 1 1 87 94 M 9 . 5  
0 6 0 2 8 1  0 8  0 8  0 6 0 2 8 1  M 1 . 5 
3 0088 1 08 08 3 0 0 8 8 1  M 1 . 5  
090382 090382 M 2 . 5  
0 3 0 78 2  0 8  08 0 3 0 782 M 2 . 5  
1 3 1 0 83 28 5 0  1 4 1 0 83 M 3 . 5  
2 3 0 6 8 1  08 08 23 0 68 1 M 5 . 5  
200882 2 2  63 2 0 0 8 8 2  M 6 . 5  
2 3 0 6 8 1  0 8  08 2 3 0 6 8 1  M 3 . 5  
040882 22 63 040882 
3 1 078 1 75 75 3 1 078 1 
1 3 0882 75 75 1 30882 
1 3 1 1 82 z 04 1 4 1 1 82 
03 0684 28 6 7  0 5 0 6 84 
0 5 0 8 8 1  7 5  7 5  0 5 088 1 
2 1 03 83 75 75 2 1 0 3 8 3  






4 . 5  
0 . 5  
0 . 5  
0 . 5  
2 . 5  
2 . 5  
4 . 5  
6 . 5  
220882  � 63 2 3 0 8 8 2  7 . 5  
C7C7�3 a 6 7  
2 9 2 783 � p  8 2  
0 5 8 3 3 1  7 5  7 5  
1 8 063� 28 6 7  
2 E C· 22 � 
2 7ubc: · 
0 2 06�� 
1 3 0333 
1 60 9 S 2  
1 6C � i:: 2 
1 8� �� 2 2  
2 0 83��, 
C3:t.S3 
25 0883 
2 1 0 5 84 
1 3 J 3 3 ::  
1 3 '1 1 8 2  
2 8 1 88� 
03 
2 2  
5 6  
5 6  
3 1  
4 9  
:.'i 
55 
5 5  
2 3  
2 3  




5 3  
5 6  
6 7  
3 1  
4 9  




4 5  
83 
7 5  
7 5  
0 4  
2 8  
3 6  
0 7C 7S 3  8 . 5  
2 9 0 7 2 3  8 . 5  
o s s s s ;  
1 Y V63.:. 
2823 � 1  
1 S C 5 3 5  
2 70:. 2 � 
03 068'-1 
1 3 0323 
1 60 ·7 S2 
1 6� ; 2 2  
1 s � sc ;, 
2 1 0 8 :0 5  
0 3 0 6 2 3  
2 60353 
2 3 0 5 81. 
o � c ss ·, 
1 3 0 3 2 2  
1 4 1 1 8 2 
2 8 1 0 5 �  
2 7 1 1 84 
M 0 . 5  
M 3 . 5  
M 7 .  5 
4 . 5  
7 . 5  
1 .  5 
M 0 . 5  
F 3 . 5  
M 5 . 5  
M 8 . 5  
F 4 . 5  
5 . 5  
1. . 5  
5 .  5 
5 .  5 
7 . 5  
7 . 5  
7 . 5  
2 6 1 1 8:. 
84 




9 2  
3 1  3 1  040882 3 . 5  
0 3 0 882 
2 0 0782 
1 5 0 78 2  
1 5 0 s c n  
2 2 � 8 8 ' 
1 9J 7 3 i 
7 1  
3 1  
4 9  
1 6  0 5 0922 3 . 5  
3 1  030882 9 . 5  
4 9  2 0 0 7 8 2  7 . 5  
4 �  1 0 C7t2 M 2 . 5  
2 3  3 3  1 60782 M 2 . 5  
23 50 1 5 C8 S 1  M 
28 1 6  23085 1 M 
28 04 2 0 J 7 8 1  M 2 . 5  
2 70 6 8 2  4 4  1 6  3 0 06 8 2  M 3 . 5  
1 5 0683 4 4  5 8  1 60683 M 4 . 5  
0 5 0673 2 3  4 5  F 2 . 5  
09068J 2 3  5 8  4 . 5  
1 4 0 6 3 1  23 2 1  1 5 06 8 1  5 . 5  
1 40884 3 3  I I  1 4 0881, 8 . 5  
2 70884 0 4  04 2 70884 8 . 5  
1 2 0485 74 8 7  9 . 5  
1 9038 1  3 1  67 1 90 3 8 1  M 3 . 5  
0 5 078 1 R 5 8  06078 1 F 
1 4 0 6 8 1  23 1 4 0 6 8 1  F 0 . 5  
1 4 0 6 8 1  23 2 i  1 5 0 6 8 1  F 0 . 5  
1 40 6 8 1  2 3  2 1  1 5 06 8 1  M 0 . 5  
1 7 1 1 84 92 M 3 . 5  
1 1  
2 5  




5 0  
8 0  
7 
9 
1 7  
4 6  
2 0  
2 7  
5 5  
5 5  
5 6  
6 8  
62 
75 
5 5  
6 3  
1 5  
1 5  
4 5  
1 C O 
86 
5 6  
5 7  
4 5  
4 5  
5 5  
5 9  
68 
5 9  
64 
5 0  
5 5  
6 2  
8 0  
77 
8i. 
3 4  
6 1  
8 3  
5 9  
63 
5 2  
4 2  
68 
68 
1 2  
5 
5 
1 3 0786 ______ �08�· ------�0�3 ____ �1 3,�0�· 7�8�6- �M--�3�· �5 ____ �4 5�-
1 1 4 
T a b l e  1 0 .  ( Cont i nued ) .  1 1 5  
Bear Ear  Tags Capture Capture R e l ease Re l ease \.Ie i gh t  
N umber R i gh t  L e f t  T a t too D a t e  Locat i on Loca t i on D a t e  Sex Age ( kg) 
5 1 2  M 5 6  M752 56 1 0 0788 28 04 1 1 0788 M 5 . 5 9 1  
5 1 3  M 1 5  M 1 5  1 5  080785 28 0 4  090785 M 2 . 5  2 3  
5 1 3  M 1 5  M 1 5  1 5  1 30786 08 08 1 3 0786 M 3 . 5  4 5  
5 1 3 M 5 2  5 2  2 5 0688 23 58 260688 M 5 . 5  85 
5 1 3 M 5 2  M 5 2  5 2  05 0889 23 5 8  060889 M 6 . 5  1 1 0  
5 1 3  M 5 2  M 5 2  230889 74 74 230889 M 6 . 5  
5 5 4 R 5 3 7  R 5 3 8  1 4 0682 28 04 1 5 0682 M 1 2 5 
5 6 5  M 3 4 0  1 4 0884 33 I I  1 4 0884 F 0 . 5  7 
5 65 M340 1 2 0485 74 87 1 2 0485 F 1 . 5 1 0  
5 70 M788 8788 788 2 1 0688 1 4  1 4  2 1 0688 M 3 . 5  3 0  
5 7 0  M788 8788 788 200589 4 6  5 8  2 1 0 5 89 M 4 . 5  72 
570 M788 8788 788 260689 46 0 4  260689 M 4 . 5  8 0  
5 70 R 5 08 8 788 2 5 0889 22 80 2 5 0889 M 4 . 5  
�87 M84 2 8842 842 280788 1 1  1 1  280788 M 3 . 5  3 4  
5 8 7  �184 2 8842 842 060689 28 5 8  060689 M 4 . 5  64 
5 96 M859 885 9 8 5 9  1 0 0888 96 96 1 0 0888 M 3 . 5  4 5  
5 96 M861  8859 859 1 1 0789 96 96 1 1 0789 M 4 . 5  5 7  
5 9 6  M 8 6 1  8 8 5 9  8 5 9  270789 QQ 58 270789 M 4 . 5  65 
5 � 6  M86 1 M859 1 6 1 089 99 M 4 . 5  
6 1 1 M874 6874 874 1 60689 03 03 1 60689 M 2 . 5  75 
6 1 1 M874 8874 874 080789 23 58 090789 M 2 . 5  68 
6 1 1 M874 8874 1 9 1 0 89 74 M 2 . 5  
66 1 M 5 M 5 5 2 4 0 5 8 5  uu I I  2 5 0 5 8 5  M 1 . 5 1 8  
6 " ' M 5 M 5 5 05 0686 28 5 8  060686 M 3 . 5  5 7  
66 1 M 5 M 5 5 2 80687 23 58 2 9 0 6 8 7  M 3 . 5  64 
6 6 1  M 75 M 7 5  7 5  1 9 0688 23 67 2 0 0 688 M 4 . 5  1 0 5 
66 1 M 75 M 75 75 300788 2 3  5 8  0 1 0888 M 4 . 5  95 
661 M 75 M 75 75 090888 43 67 1 0 0888 M 4 . 5  1 08 
6 6 1  M 7 5  M 7 5  7 5  0 1 0988 23 37 020988 M 4 . 5  99 
6 6 1  M 75 M 75 75 2 30689 2 3  67 24 0689 M 5 . 5  1 5 9  
661 M 75 M 75 75 2 2 0789 23 83 2 5 0 789 M 5 .  5 1 3 0 
661 M 7 5  M 7 5  7 5  040 889 74 79 040889 M 5 .  5 
9 1 1 R 5 3 9  M4 5 1  5 3 9  2 5 0682 44 58 2 5 0682 F 36 
9 ' ' I '  R 5 3 9  M.'. 5 1  5 3 9  1 1 0 633 78 78 1 1 0633 4 1  
P 0 0 1  1 4 6  1 4 7  2 7 1 067 30 66 2 7 1 067 M 232 
P 0 0 1  1 4 6 1 4 7 03 1 1 67 93 M 
P O O Z  2 1 3  2 1 4  1 2 0868 30 
POG3 2 0 7  2 G 8  24 0 5 68 3 0  M 
POC4 203 204 2 2 0 5 6 8  3 0  8 6  2 2 0 5 6 8  M 
PCO� 2 0 3  2 0 4  1 3 1 0 69 86 M 
P OC15 2 1 1  2 1 2  1 2 0868 30 85 1 2 0868 M 
P O O S  2 1 1 2 1 2  1 3 1 069 85 M 1 3 6  
P O C ?  5 0  020977 28 37 030977 M 80 
PC:? 5 0  5 0  1 1 0977 74 M 
P 0 1 0  M 5 2  2 2 0877 23 38 2 2 0877 M 1 . 5 1 1 4 
P 0 1 0  M 5 2  2 3 1 080 85 M 4 . 5  1 36 
Pv i 1 ' -rc.. 7 r\ f ..J t  M426 75 7 3 0 0 682 44 5 8  0 1 0782 F 3 . 5  5 7  
P 0 1 1 75 7 2 7 1 082 90 3 . 5  70 
P 0 1 2  R 774 M449 774 1 5 0882 25 5 8  1 60882 2 . 5  3 9  
P 0 1 2  R 774 M444 2 1 1 082 78 2 . 5  
P0 1 3 M438 R543 543 070882 4 4  7 1  080882 M 6 . 5  9 1  
P 0 1 3  M446 R543 543 2 1 0882 44 63 230882 M 6 . 5  1 02 
P 0 1 3  4 4 6  R 5 4 3  1 8 1 082 9 2  M 6 . 5  
P 0 1 5 M428 300682 4 4  5 8  0 1 0782 F 0 . 5  8 
P 0 1 5  M428 0 8 1 1 83 92 F 0 . 5  
P 0 1 6  676 2 6 1 1 84 2 5  36 0 . 5  1 6  
P 0 1 6  676 1 5 1 284 92 0 . 5  
P 0 1 7 R 760 M440 4 4 0  1 2 0882 26 58 1 30882 4 . 5  5 3  
P 0 1 7 R760 M440 0 1 0884 26 E 02 0884 6 . 5  67 
P 0 1 7 R 760 M440 1 6 1 084 92 6 . 5  70 
r ..., .._ ,_;  ..., , 0 ..., i\ � U /  M 1 0  5 8 7  1 4 0683 GG 5 0  1 4 0683 60 
P020 R587 M 1 67 5 8 7  030685 HH 83 040685 60 
P020 1 67 23 1 1 85 62 
P02 1 M 1 8  M 1 8  1 8  1 20885 2 5  AA 1 3 0885 M 1 . 5 20 
P02 1 M 1 8  M 1 8  1 8  2 3 1 1 85 2 5  M 1 .  5 
P022 R 763 M448 2 0 0882 3 3  04 2 3 0882 6 1  
T a b l e  1 0 .  ( Cont i nued ) . 1 1 6  
Bear  E a r  T ags Capture Capture R e l ease R e l ease \.Ie i gh t  
N umber R i oh t  L e f t  T a t t oo D a t e  L o ca t i on Loca t i on D a t e  Sex Age ( kg) 
P 0 2 2  R 763 M448 763 1 70685 33 I I  1 80685 F 5 5  
P 0 2 2  R763 M448 1 1 0885 74 74 1 1 0885 F 5 7  
P 0 2 2  R763 M448 1 8 1 1 85 9 2  F 
P 0 23 M 9 M 9 8 080685 33 3 4  080685 M 2 . 5  5 9 
P 0 23 M 9 M 9 9 080586 74 M 3 . 5  89 
P024 M 44 M 44 44 2 70787 2 8  67 280787 F 0 . 5  1 0  
P024 M 44 M 44 2 1 1 1 87 9 2  F 0 . 5  
P025 M 4 3  M 4 3  43 2 70787 2 8  67 280787 M 0 . 5  1 2  
P 0 2 5  M 4 3  M 43 2 1 1 1 87 92 M 0 . 5  
P026 M 7 M 7 7 030685 HH 83 040685 M 23 
P026 7 2 0 1 i 8 5  74 M 
P028 M 1 46 R749 749 030884 46 67 1 80884 M 3 . 5  70 
P028 M 1 46 R 749 1 8 1 084 89 M 70 
P029 1 28 1 2 9  1 00767 30 93 1 00767 M 1 25 
P030 1 26 1 2 7 1 1 0767 30 93 1 1 0767 F 68 
P 0 3 1  1 3 8  1 39 290767 30 84 2 90767 F 23 
P032 1 4 0  1 4 1  1 1 0867 30 92 1 1 0867 1 1 4 
P033 1 44 1 4 5  2 6 1 067 30 66 2 6 1 067 M 9 1  
P 034 2 0 5  206 240568 30 85 240568 
P035 2 09 2 1 0  030668 30 86 03 0668 M 
P036 2 1 5  2 1 6 1 70868 30 93 1 70868 M 
P037 2 1 7  2 1 8  1 80868 3 0 93 1 80868 M 
P033 2 1 9  220 2 0 0868 30 93 2 00868 M 
P039 1 6  07067 1 5 7  9 2  0 70671  M 
P 04 0 2 2 1  2 2 2  2 0 0 868 30 93 2 00868 M 
pn ; r u � v  z z ·, 2 2 2  1 1 0572 3 0  97 1 1 05 72 M 
P 0 4 1  1 60 5 76 23 KK 1 6 05 76 M 1 5 9 
P0� 2 030676 30 58 03 0676 M 9 1  
P 0  .... 3 1 80 6 76 8 1 5 8  1 80676 34 
P 044 230776 8 1  5 8  2 3 0 776 75 
PO�S · Q �  I �,L 1 83 2806 76 28 04 2 00676 M 68 
PC�6  M 2 5  ·, M 2 5 0  2 1 0t.76 8 1  5 8  2 1 0676 F 5 5 
P047 1 06 1 07 02 04 76 73 0204 76 M 
F O�S 1 C 1  , �  0 2 0 � 7� 73 0 2 0C.76 
P 049 6 1 80676 28 04 1 80676 68 
P 0  5 0  1 92 1 93 0 1 0776 2 8  0 4  0 1 0776 1 02 
P O S O  M 1 92 040677 28 060677 9 1  
P05 1 1 80677 26 5 8  1 80677 M 1 02 
P0 5 2  70 1 060877 45 E 070877 M 5 2  
P 0  5 3  702 1 3 0877 4 5 5 8  1 30877 M 9 1  
P 0  54 1 9 1 1 4 0877 28 E 1 4 0877 M 45 
P 0  55 705 1 80877 33 43 1 90877 F 4 5  
P 0  5 6  5 1  5 0  1 80877 23 KK 1 90877 F 39 
P C S �  5 1  05 0678 23 5 5  0 5 0 678 68 
P 0  5 7  1 1 0678 30 1 1 0678 68 
P 0  5 8  M 2 6 9  1 90 5 78 3 0  2 9  1 90 5 78 
POo:  s �  5 '  05 0 3 78 23 5 5  060878 M 1 .  5 1 8  
P 0 6 1  3 ' '  I �  1 70878 23 45 1 80878 M 5 7  
P062 1 80 779 30 66 1 80779 M 0 . 5  
P 063 1 80779 30 66 1 80779 M 0 . 5  
P064 M 4 9  M 49 4 9  0 70688 28 5 8  080688 M 3 . 5  39 
P064 M 4 9  M 4 9  49 05 0788 33 E 0 5 0788 M 3 . 5  44 
P 065 1 9078 1 2 8  0 4  220781  M 34 
P 068 M 4 7  M 4 7  4 7 04 0688 28 04 060688 M 4 . 5  5 7  
P068 M 4 7  M 4 7  47 1 60688 28 95 1 70688 M 4 . 5  6 1  
P069 M 53 M 53 53 0 20788 28 58 030788 M 8 . 5  80 
P069 M 53 M 53 53 2 70788 28 04 2 8 0 788 M 8 . 5  93 
P069 M 53 M 53 53 1 2 0689 28 67 1 30689 M 9 . 5  1 3 9  
P070 M42 7  3 00682 44 58 0 1 0782 F 0 . 5  9 
P 0 7 1  M 4 5 0  R 5 4 0 5 4 0  090782 28 58 1 00782 M 1 .  5 29 
P0 72 M' 7 J  � � 0 R 5 4 8  5 48 1 0() 782 4 0  2 7  1 00 782 M 66 
P 0 73 R 68 1 M4 3 i  68 1  1 20782 23 38 1 2 0782 48 
P074 R 5 4 7  M434 5 4 7  1 90782 30 5 8  2 00 782 48 
P075 M436 1 90782 3 0  5 8  2 00782 0 . 5  6 
P076 M435 1 90 78 2  30 5 8  2 00782 0 . 5  5 
P 077 R 5 4 2  M437 5 4 2  25 0782 28 04 260 782 61  
Tabl e 1 0 .  ( Cent i nued) . 1 1 7  
Bear E a r  T a g s  Capture Capture R e l ease R e l ea s e  I./e i gh t  
Number R i gh t L e f t  T a t t oo D a t e L ocat i on Locat i on D a t e  S e x  Age ( kg) 
P078 M44 1 R 76 1  1 20882 26 5 8  1 3 0882 M 0 . 5  4 
P079 M443 R 775 775 1 5 0882 25 5 8  1 60882 M 1 . 5 3 0  
P688 R 764 M280 764 280882 L L  5 8  300882 F 0 . 5  6 
P081 M281 R765 765 280882 L L  5 8  300882 M 0 . 5  7 
P 082 R 766 M 2 8 2  766 280882 L L  5 8  300882 F 6 1  
P083 M432 R 5 4 1  5 4 1  1 30782 28 71 1 40782 M 84 
P083 M432 R 54 1 5 4 1  1 30882 28 73 1 40882 M 89 
P085 M597 597 1 1 0683 26 5 0  1 30683 M 99 
P086 M290 R770 770 240683 23 5 8  2 5 0683 M 2 0  
P087 M295 M294 070783 Q 67 0 70783 M 0 . 5  5 
P087 295 294 290783 P P  8 2  290783 M 0 . 5  
P088 M 3 5 0  R 8 5 0  850 1 90783 23 5 8  2 00783 M 
P089 M702 R 7 0 1  7 0 1  3 0 1 083 28 5 0  3 1 1 083 M 4 7  
P090 M 5 1  M 5 1  5 1  260688 28 58 2 70688 M 5 . 5  1 1 9 
P090 M 5 1  M 5 1  5 1  3 1 0589 28 04 3 1 0589 M 6 . 5  1 3 9  
P 090 M 5 1  M 5 1  5 1  2 1 0689 28 67 2 20689 M 6 . 5  1 29 
P090 M 5 1  M 5 1  5 1  3 1 0789 28 67 0 1 0889 M 6 . 5  1 05 
P 09 1 030984 28 83 0 5 0984 F 0 . 5  
P092 2 1 05 84 23 83 230581. M 0 . 5  7 
p Q :;3 2 1 0 5 8� 23 83 230584 M 0 . 5  7 
P 0 9 5  R 6 5 3  M�O.:. 3 1 088� 2 8  4 3  1 5 098 4  F 1 8 
P096 M 4 2 3  7 ' ?  .. � 3 1 0884 2 8 43 1 5 0984 M 1 1  
P097 72 8 M 2 9 7  728 2 3 0 5 8 4  23 58 240584 F 1 . 5 34 
P 098 M3 4 1  1 4 0884 33 I I  1 40884 F 0 . 5  8 
P 0 99 M 48 M 4 8  4 8  0 5 0688 28 04 0 70688 M 3 . 5 5 0  
P 1 00 M 298 R 73 1  73 1 0 1 068 .. 2 8 5 0  0 1 0684 M 
P 1 0 1  R762 M442 1 2 0882 2 6  5 8  1 3 0882 F 0 . 5  3 
P 1 0 1 R 762 M442 762 05 0684 2 6 5 0  060684 F 2 . 5  4 0  
P 1 02 M 2 9 9  R 73 3  733 060684 2 2  5 0  070684 M 2 . 5  40 
P 1 03 M375 R 73.C. 734 1 207 8 ... 23 NN 1 4 0 784 M 3 . 5  1 0 1 
p 1  o ... 736 M37C 736 28078.:. 2 3  5 8  280784 F 1 . 5  40  
p 1 � 5  M29 l R 7 ? 1  7 7 1  2 � ·=� � 2 3  2 3  5 8  2 5 0683 M 2 0 
P 1 CS t-', 2 9 1 R 7 7 1  7 7 1  2 8 � 784 23 N N  290784 M 6 1 
P 1 : � !'-': : ;.. -, 0 1 .�: �-. c: 2 6  E 0 1 0884 M 0 . 5 5 
P 1 C 7  M �  .... s 0 1 0884 2 6  E 02 08 84 M 0 . 5  6 
P 1 C8 M 1 4 9 0 1 0881. 26 E 0 2 0884 F 0 . 5  8 
P 1 C 9 R 74 8  M 3 7 1  04 038.::. 3 0  05 060884 F 5 3  
P 1 1 0  M369 04 088:. 3 0  0 5  06088:. F 0 . 5  8 
P 1 1 1  M368 04 0884 3 0  0 5  060884 M 0 . 5  1 0  
P 1 1 2  M367 04088:. 30 05 060884 F 0 . 5  5 
P 1 1 3  M i 44 060884 33 E 070884 M 0 . 5  1 3  
P 1 1 4  M372 060884 33 E 0 70884 M 0 . 5  1 2  
P 1 1 5  R746 M 1 43 060884 33 E 070884 F 5 8  
P 1 1 6 M335 R 74 5  745 070884 30 04 070884 M 2 . 5  4 0  
P 1 1 7  M342 R744 1 30884 23 NN 1 60884 M 1 1  
P 1 1 8  M 4 0 1  R 73 9  739 1 60884 B B  5 8  1 80884 M 4 . 5  1 23 
P 1 1 9  R
� ' ' r 4 _. M 3 4 3  1 3 088!. 23 N N  1 60884 1 1  
P 1 1 9  R 7 � 3  t-<.343 1 8083� 2 2 5 8  1 80884 9 
P 1 1 9  R 74 3  M343 2 3 1 084 23 83 2 4 1 084 F 1 9  
P 1 2 0 R 54 4 M4 4 5 5 4 4  2 2 0882 4 4 58 230882 F 39 
P 1 2 0 R 5 4 4  M 4 4 5  5 1. 4  2 9 0 88 2  4 4  60 3 0 0 8 8 2  F 36 
P 1 20 5 4 4  M 4 4 5  544 1 70 68.', F 04 1 90681. F 53 
P 1 2 1  M 4 6  M 46 46 2 5 0388 I I  74 1 40488 M 1 .  5 1 3  
P 1 2 2  R 73 5  M449 735 1 90684 N 5 0  2 00684 F 2 . 5  5 2  
P 1 23 654 405 3 0 088 4  G G  83 1 20984 F 0 . 5  8 
P 1 24 6 5 5  408 3 0 0 88 4  GG 83 1 20984 F 0 . 5  9 
P 1 25 R 5 4 5  M433 5 4 5  1 60782 28 04 1 60782 F 64 
P 1 25 R 5 4 5  03098:. 28 83 0 50984 F 64 
P 1 26 M658 M34 5 65 8 2 5 0984 28 36 2 70984 M 2 . 5  69 
P 1 27 R662 M4 1 3  0 4 1 084 00 36 0 4 1 084 F 4 . 5  6 1  
P 1 28 M 4 1 1  R660 04 1 084 00 3 6  0 4 1 084 M 0 . 5  1 0  
P 1 29 M4 1 2  R 6 5 9  04 1 084 OJ 36 04 1 084 M 0 . 5  1 0  
P 1 3 0 M4 1 0 R66 1 04 1 084 00 36 04 1 084 M 0 . 5  1 1  
P 1 3 1  M 4 1 4  R 663 05 1 084 00 36 05 1 0 84 63 
P 1 33 R664 M4 1 5  664 1 9 1 084 00 29 2 0 1 084 2 . 5  5 0  
P 1 3 4 M666 M3!.6 2 1 1 08!. QQ 2 9  2 1 1 084 1 6  
Tab l e  1 0 .  ( Cont i nued ) .  1 1 8 
Bear E a r  Tags Capture Capture R e l ease R e l ease  \Ie i gh t  
Number R i gh t  L e f t  T a t too D a t e  L oc a t i on Loc a t i on D a t e  Sex Age ( kg) 
P 1 36 673 4 2 1  2 8 1 084 23 46 3 1 1 084 f 22 
P 1 37 M657 M344 6 5 7  25 0984 2 8  36 270984 M 2 . 5  5 7  
P 1 37 M344 R657 6 5 7  291 084 28 83 2 9 1 084 M 2 . 5  64 
P 1 38 M675 M348 675 0 3 1 1 84 23 5 8  03 1 1 84 f 2 . 5  4 1  
P 1 39 M665 M347 2 1 1 084 QQ 29 2 1 1 084 M 2 0  
P 1 39 M665 347 1 2 1 1 84 22 E 1 3 1 1 84 M 1 9  
P 1 4 D  697 2 6 1 1 84 25  36 2 7 1 1 84 f 1 3  
P 1 4 1  M365 R 729 729 240584 N 04 2 5 0 5 84 M 1 . 5 34 
P 1 1, 1  M365 R 729 040684 y 67 040684 M 1 .  5 3 0  
P 1 4 2  M349 M656 656 1 40 984 N 4 1  1 5 0984 M 2 . 5  45  
P 1 42 M349 M65 6 656 1 8 1 1 84 N 04 2 0 1 1 84 M 2 . 5  4 7  
P 1 42 M656 M349 656 23 1 1 84 25  58 2 4 1 1 84 M 2 . 5  4 7  
P 1 43 R769 M289 769 240683 23 5 8  2 5 0 683 0 . 5  1 6  
P 1 43 R 5 9 5  M 1 65 595 2 2 0 5 84 23 5 8  240584 1 . 5 2 7  
P 1 43 R595 M 1 65 595 280784 23 58 280784 1 . 5 45  
P 1 43 R 5 9 5  1 30884 23 83 1 30884 1 .  5 
P 1 44 74 1 424 74 1 300884 GG 83 1 20984 4 8  
P 1 44 74 1 424 74 1 1 4 1 1 84 83 
p � . .,.5 M 4 2 9  R758 020782 44 58 030782 2 . 5  34 
p 1 / C  � � � R 767 M ? Q 7  - � '  767 080633 44 04 090683 3 . 5  4 0  
P 1 4 5 7 5 0  M 2 8 7  75 0 280584 44 5 8  3 1 0 5 34 4 . 5  4 7  
P 1 45 R 7 5 0  M287 75 0 1 0 0684 44 67 1 1 0684 4 . 5  5 8  
P 1 46 M 1 M 1 1 04 0385 RR 46 080385 M 0 . 5  7 
P 1 47 M 2 M 2 2 2 1 0385 32 ss 2 1 0385 f 1 5  
P 1 49 M6C>7 4 1 6  25 1 084 23 58 2 6 1 03.:. M 25 
P 1 49 M:. i 6  R 667 667 040685 23 67 05 0685 M 1 9  
P 1 50 669 4 1 7  2 5 1 084 23 5 8  2 6 1 084 f 2 0  
P 1 50 R669 M4 1 7  669 040685 23 67 05 0685 F 1 8  
P 1 5 1  R 75 9  M4 3 9  759 1 4 0882 44 4 5  1 5 0882 1 .  5 30  
P 1 5 1  R 7 5 9  M 4 3 9  7 5 9  08062..:. T T  04 1 1 0684 3 . 5  5 2  
P 1 5 1  R75Y M ' 
7 -' � _, ,.  7 5 0  080625 T T  67 1 00685 4 . 5  5 4  
p �� � � ,..,73; M759 75Cf  29·: 5 se 4 4  9 5  3 1 0 5 2 3  7 . 5  5 5  
P 1 5 1  R M43'i 1 80688 63 63 1 806B8 7 . 5  p · c � ' � - M � 0 2  R 7 '  c � � . 7!.. ':: 2 t r-< p q ' 4 ·,) - - "-<1  N 04 2 5 C'88� M 1 .  5 53 
P 1 5 2  M 4 0 2  R 7 4 C  740 090635 p 67 1 0 063) M 2 . 5  55  
P 1 53 M 3 M 3 3 2 1 0585 28 34 2 2 0 5 8 5  M 3 . 5  8 1  
P 1 5 3 M 3 M 3 3 1 70685 46 67 1 70685 M 3 . 5  83 
P 1 5 4 M 1 2  M 1 2  24 0685 0 DD 260685 M 1 .  5 36 
P 1 5 5  M " I J  M 1 3  1 3  260685 28 37 260685 M 2 . 5  4 8  
P 1 5 6  M , ,  1 4  M 1 4  1 4  080785 28 04 0 90785 F 5 7  
P 1 5 7 M 1 6  M 1 6  1 6  080785 28 04 090785 F 24 
P 1 5 8  M 4 M 4 4 240585 uu l l  2 5 0585 F 3 . 5  5 1  
P 1 5 8  M 4 M 4 4 1 00785 vv 71 1 1 0785 f 3 . 5  5 9  
F 1 5 J  I" 1 7  M , � t l  1 7  1 00785 vv 7 1 1 1 0785 F 1 0 . 5  5 1  
P 1 60 M 6 M 6 6 240585 uu l l  2 5 0585 M 1 .  5 1 7  
P 1 60 M 6 M 6 6 270885 I.JIJ 5 8  270885 M 1 . 5 35  
; - ·  I" 2 1  M 2 �  2 1  1 60985 74 4 6  1 60985 M 1 .  5 28 
P � 62 M 23 M 23 23 090686 26 E 090686 M 3 . 5  75 
P i 62 M 23 M 23 23 200686 30 67 2 1 0686 M 3 . 5  68 
P 1 63 M 1 0  M 1 0  1 0  1 20685 N 04 1 2 0685 F 5 .  5 60 
P 1 63 M 1 0  M 1 0  070885 N 04 070885 5 . 5  67 
P 1 63 M 2 9  M 2 9  0 5 0 786 N 5 8  060786 6 . 5  68 
P 1 63 M 2 9  M 29 29 240689 N 5 8  240689 9 . 5  68 
P 1 63 M 2 9  M 29 29 1 2 0889 N 79 1 3 0889 9 . 5  78 
P 1 64 R672 M420  672 2 7 1 084 28 05 2 9 1 084 4 . 5  82 
P 1 64 R672 M4 2 0  672 030685 28 l l  05 0685 5 . 5  5 4  
P 1 64 R 672 M420 672 1 60685 28 3 7  1 70685 5 . 5  53 
P 1 64 R672 M420 672 270787 28 67 2 80787 7 . 5  67 
P 1 65 R599 M288 599 24 0683 23 58 2 5 0 683 4 . 5  4 7  
P 1 65 R 738 M288 738 1 70884 23 58 1 80884 F 5 . 5 6 1  
P" � ' :: � ' '� -' R 738 M 288 2 3 1 084 23 83 24 1 084 f 5 . 5 72 
P 1 65 R 738 M288 738 2 70585 23 83 290585 F 6 . 5  5 5  
P 1 66 M 1 1  M 1 1  1 1  1 2 0685 N E 1 20685 M 1 0 . 5  54 
P 1 66 M 22  M 22 2 2  1 4 0586 N 58 1 4 0586 M 1 1 . 5 79 
P 1 67 M 26 0 5 0 786 N 5 8  060786 F 0 . 5  8 
P 1 67 M 5 9  M 5 9  5 9  260788 N 04 040888 2 . 5  39 
T ab l e  1 0 .  ( Cant i nued ) . 1 1 9  
Bear  E a r  T ags Capture C apture R e l ease R e l ease lle i gh t  
Number R i gh t L e f t  T at t oo D a t e  Locat i on Locat i on D a t e  Sex Age ( kg) 
P 1 67 M 5 9  M 5 9  5 9  1 1 0888 08 08 1 1 0888 F 2 . 5  3 9  
P 1 67 M 59 M 59 59 2 50689 N 5 8  260689 F 3 . 5  44 
P 1 67 M 5 9  M 5 9  5 9  1 1 0889 N 79 1 30889 F 3 . 5  48 
P 1 68 M 2 7  0 50786 N 5 8  060786 F 0 . 5  7 
P 1 63 M 5 7  M 2 7  5 7  230788 8 1  0 4  2 5 0 788 F 2 . 5  2 8  
P 1 68 M 5 7  M 2 7  261 288 74 F 2 . 5  
P 1 69 M 28 05 0786 N 5 8  060786 F 0 . 5  8 
P 1 69 M 6 1  M 6 1  6 1  060888 2 5  0 4  080888 F 2 . 5  4 0  
P 1 70 M 34 M 34 34 25 0986 43 XX 290986 M 0 . 5  1 4  
P 1 71 M 30 M 30 3 0  1 5 0886 8 1  F 2 . 5  3 1  
P 1 72 R670 M4 1 8  670 2 5 1 084 23 58 261 084 F 9 . 5  76 
P 1 72 M 8 M4 1 8  8 030685 23 6 7  0 5 0 685 1 0 . 5  53 
P 1 72 M 8 M4 1 8  080685 74 82 080685 1 0 . 5  68 
P 1 72 M 35  M 3 5  3 5  1 1 0687 23 58 1 20687 F 1 2 . 5  64 
P 1 73 M 3 7  M 3 7  3 7  1 70687 28 5 8  1 80687 M 2 . 5  33 
P 1 74 M 38 M 3 8  3 8  1 70687 28 58 1 80687 F 6 . 5  57 
P 1 76 M 24 M 24 24 2 1 0686 yy 58 2 1 0686 F 2 . 5  2 7  
P 1 76 24 24 0 1 0787 y y  0 4  0 2 0 787 3 . 5  4 0  
P 1 76 M 5 0  M 5 0  5 0  1 60688 N 95 1 70688 4 . 5  5 0  
P 1 77 M 3 9  M 39 39 060787 y y  58 060787 M 3 . 5  4 1  
P 1 78 M 4 0  M 4 0  080787 23 58 090787 F 1 . 5 23 
P 1 79 M 4 1  M 4 1  4 1  200787 28 5 8  2 1 078 7 M 2 . 5  25  
P 1 80 M 4 2  M 4 2  4 2 270787 28 67 280787 M 0 . 5  1 1  
P 1 8 1  M i. S M 4 5  4 5 2 2 09 8 7  98 1 3  28098 7  M 7 . 5  99 
P 1 c 2 0 4 0687 23 5 8 1 2 0687 M 1 .  5 20 
P 1 83 1 1 0687 23 58 1 20687 M 1 .  5 20 
P 1 8'" 1 1 0687 23 58 1 20687 M 1 .  5 30  
P 1 57 290687 25 61 070787 F 0 . 5  5 
P 1 58 M 5 8  M 5 8  5 8  020 883 22 5 8  0 2 0888 M 3 . 5  
P 1 9G M 62 M 62 62 090888 28 5 8  1 0 0888 F 1 .  5 25  
P 1 90 62 62 62 1 1 1 1 88 74 1 .  5 
P 1 9 �  M 65 M 65 65 24 0823 28 3 7  2 5 08 88 82 
P 1 9 2 M 63 M 63 63 1 1 0888 H H  5 . 5  6 1  
r: : : s  1 90 9 2 =  4 3  4 1  
P 2 0 6  22 1 079 22 M 0 . 5  7 
P 2 0 7  2 2 1 079 22 63 2 2 1 0 79 F 0 . 5  8 
P 2 G8 1 1 0 672 30 M 0 . 5  
P 209 1 1 06 78 3 0  0 . 5  
P 2 1 0  1 20878 23 1 82 
P2 1 1 2 4 1 0 7 8  53 29 2 5 1 0 78 
P2 1 2  1 80676 28 0 4  1 80676 68 
P 2 1 3  1 80676 28 04 1 80676 0 . 5  
P 2 1 4  1 80676 28 04 1 80676 0 . 5  
P 2 1 5  M 66 2 5 70 66 2 6 1 1 88 22 04 2 7 1 1 88 M 2 . 5  67 
P 2 1 5  M 66 R 2 5 70 1 4 0889 T M 3 . 5  68 
P 2 1 7  M 64 M 64 64 25 0489 28 0 4  2 8 0489 M 71 
P2 i 7  M ._ , �� M 64 64 1 30639 46 67 1 40689 M 71  
P 2 1 8  M 67 M 67 6 7  1 80489 28 05 1 90489 M 2 . 5  73 
P 2 1 8  M 67 M 67 67 1 60 5 89 28 67 1 70589 M 2 . 5  70 
P 2 1 9  M 68 M 68 68 1 90 5 89 2 3  5 8  200589 M 1 .  5 56 
P 2 2 1  M 98 M 98 98 070889 33 27 080889 M 3 . 5  95 
P 2 2 1  M 98 M 98 1 6 1 1 89 74 M 3 . 5  
P 2 2 2  M 99 M 99 99 080889 30 04 090889 M 2 . 5  70 
P223 M 1 0 0 M 1 0 0  1 00 1 1 0889 24 2 7  1 1 0889 M 4 . 5  97 
P223 M 1 0 0  M 1 0 0 1 00 0 2 1 1 89 74 M 4 . 5  
P224 M 1 0 1 1 0 1  1 1 0889 N 2 7  1 1 0889 M 2 . 5  60 
P225 M 1 0 2 1 02 1 1 0889 4 0  0 4  1 20889 M 7 . 5  97 
P 226 M 1 03 1 03 1 60889 33 27 1 60889 M 3 . 5  4 7  
P 2 2 7  M 1 04 1 04 1 80889 33 27 1 90889 M 5 . 5  76 
P 2 2 8  M 1 0 5  1 05 240889 23 58 2 5 0 889 M 3 . 5  5 9  
� 2 2 Y  M 1 06 1 06 280889 23 5 8  290889 M 4 . 5  1 05 
P 2 3 1  M 1 1 3  M 1 1 3  1 1 3 0 5 1 289 23 5 8  0 6 1 289 F 8 . 5  1 03 
P 232 M 1 09 M 1 09 1 09 0 5 1 1 89 25 5 8  2 6 1 1 89 F 1 . 5 35  
P233 M 1 1 2  M 1 1 2  1 1 2 2 3 1 1 89 2 3  5 8  2 4 1 1 89 F 5 . 5  79 
P234 M 1 1 1  M 1 1 1  1 1 1  2 0 1 1 89 23 3 7  2 0 1 1 89 M 2 . 5  4 0  
P 2 3 5  M 1 1 0  M 1 1 0  1 1 0 1 3 1 1 89 23 5 8  1 3 1 1 89 F 1 .  5 34 
T ab l e  1 0 .  ( C ant i nue d ) . 1 2 0 
Bear E a r  Tags Capture Capture R e l ease R e l ease IJe i gh t  
N umber R i gh t  L e f t  T a t t o o  D a t e  L oc a t i on L o c a t i on D a t e  Sex Age ( k g )  
P236 M 1 08 M 1 08 1 08 0 1 1 1 89 2 3  5 8  1 2 1 1 89 M 1 . 5 2 2  
P237 M 1 07 M 1 07 1 07 0 5 1 1 89 23 58 0 5 1 1 89 F 2 . 5  2 2  
P 2 4 0  0 20788 49 95 0 5 0788 M 0 . 5  4 
P 2 4 1  290688 49 95  0 5 0 788 F 0 . 5  6 
P242 290688 49 95  0 5 0 788 M 0 . 5  4 
P 243 290688 49 95 0 5 0788 0 . 5  5 
P 3 0 D  M 69 M 69 69 2 2 0 5 8 9  2 8  04 230589 M 3 . 5  70 
P300 M 69 M 69 69 1 40789 28 58 1 5 0 789 M 3 . 5  6 8  
P3 0J M 69 M 69 69 3 1 0789 28 67 0 1 0889 M 3 . 5  87 
P301  M 70 M 70 70 2 2 0 5 8 9  46 04 2 2 0 5 89 M 2 . 5  78 
P 3 0 1  M 70 M 70 70 2 5 0 689 04 04 2 50689 M 2 . 5  8 0  
P301  M 70 M 70 70 3 1 0889 28 5 8  3 1 0889 M 2 . 5  80 
P302 M 71 M 71  71  290589 2 8  0 4  2 9 0 5 8 9  M 3 . 5  4 1 
P302 M 71  M 7 1  71  040889 28 5 8  0 5 0889 M 3 . 5  4 0  
P303 M 73 M 73 73 1 1 0689 28 5 8  1 1 0689 M 4 . 5  6 0  
P303 M 73 M 73 73 0 20889 28 2 7  0 3 0 889 M 4 . 5  9 1  
P303 M 73 M 73 73 1 30889 28 67 1 50889 M 4 . 5  95  
P 3 C 3  M 73 M 73 73 3 0 0 889 28 79 3 1 0889 M 4 . 5  97 
P 3 ·c.:. M 79 M 79 79 1 80 689 5 5 04 1 8 06 8 9  M 4 . 5  78 
P3J� M 79 M 7'? 79 1 2 0839 55 27 1 30387 M 4 . 5  78 
P3J� M 77 M 79 79 280989 2 8  M 4 . 5  8 2  
P 3 0 S  M 8 1  M 8 1  8 1  060 789 28 04 0 70789 M 1 . 5 4 0  
P325 M 8 1  M 8 1  8 1  1 2 0789 96 96 1 2 0789 M 1 .  5 3 0  
P3��::  M -,� �1 72 72 1 1  862(�· 2 C  5 8  1 1 C68;; to<, 2 . 5 5 6  I ( 
F 3 G :'  M I '  M 77 I I 77 1 8J6E9 23 5 8 1 8068'i M 2 . 5  92 
p;: � o M ""' R  I �  M re 78 1 70c8i 24 04 1 806(;; ,.., 6 . 5  ru -' " 
p "'7 (' Q  ..) \,. u M 78 M 78 78 23 0689 74 04 2 30689 M 6 . 5  1 3 2  
P 3 C 9  M 80 ,.., 80  8S 2:. 0 627 N 04 24068c; M 1 .  5 3 2  
P 3 : �  M 8 0  M 8 :  1 7 1 0 89 9 2  M 1 .  5 
P3 : C  M 82 M 8 2  8 2  080 789 N 04 090 789 1 .  5 2 7  
P3 1 1  M 83 M E3 83 0 9C789 23 5 8  1 0 0 789 M 1 .  5 28 
P 3 1 2  M 8" M 84 84 1 1 0787 23 5 8  1 1 078; 2 . 5  
P 3  : 3  M 85 M 85 85 1 4 0 789 23 58 1 5 0789 1 .  5 34 
P3 1 4  M 8b M 86 86 ': 8078Y 23 5 8  1 9C7GY M 3 . 5  5 1  
P3 1 5  M 87 M 87 8 7  1 80 789 33 04 1 90 789 M 1 1 7 
P3 ' 6  M 88 M 83 88 2 00 789 33 04 2 0 0 789 F 9 . 5  77 
P 3 'J I>', E ?  M 8 9  8 9  2 0 0 7 8 9  2 3  5 8  2 1 0 789 M 3 . 5 53 
P 3 1 S  M 9 C  M 9 0  9 2  2 2 0 7 8 Y  28 04 230789 M 3 . 5  75 
P3 � 9  M 76 M 76 1 4 0689 3 3  0 4  1 4 0689 M 3 . 5  68 
P 3 1 9  M 76 M 76 76 240789 23 2 7  2 5 078? M 3 . 5  71  
P 3 2 0  M 91  M 9 1 9 1  25 0789 23 58 260789 M 2 . 5  60 
P 3 2 1  M 9 2  M 9 2  92 2 8 0 789 23 58 30 0789 M 2 . 5  74 
P 3 2 2  M 9 3  M 93 93 300 789 2 3  5 8  3 1 0789 F 7 . 5  79 
P3?3 M 9.:. M 94 94 o z oss:; 3 3  04 0 2 0 83 9  F 2 . 5 28 
P324 M 95  M 9 5  95  030889 46 27 0 4 0 889 M 3 . 5  90  
P3 24 M 95  M 9 5  090889 MM 67 090889 M 3 . 5  
P 3 2 5  ,.., 96 M 96 96 0 4 088? N n •  "" 04 0339 M 4 . 5  73 
P 3 2 5  M 96 M 9 6  96 2 2 0889 23 5 8 23 0 889 M 4 . 5  76 
P3 26 M 97 M 9 7  9 7  04 0 88� 98 5 8 0 4 0 889 M 3 . 5  63 
a E a r  T a g  C o  t o r s :  B = B l ue ,  G = G reen,  M=Me t a L  o r  S i l ve r ,  O = O r a ng e , P = P u r p l e ,  R = R e d ,  Y = Y e l l o w .  
b
capt u r e  a n d  r e l ease c odes l i s t ed i n  T a b l e  1 1 .  
APPEN D I X  B 
1 2 2  
Tab l e  1 1 .  Codes for bl ack bear capture and r e l e a s e  s i te s . 
Code Loca t i on 
0 0  curry Mtn . 
0 1  Bote Mtn 
02 D e f e at Rdg . 
0 3  Rabb it Ck . 
0 4  P a r s on ' s  Branch Rd . 
0 5  Bunker H i l l  Rd . 
0 6  C o l e n  Ground Rdg . 
0 7  Ekaneet l e  Gap Loop 
08 Sugar land Mtn . -Husky Gap 
0 9  Rough Ck . , 
Upper Sugar la nd Mtn . 
1 0  B ent Arm 
1 1  G r e e n  camp Gap 
1 2  Tremont Rd . -Long Br . 
1 3  J a k e s  C k . -M i ry Rdg . -
D e r r i ck Loop 
14 Lumber Rdg . 
1 5  H o r n e t  T r e e  Top 
1 6  Te l l i c o  WMA 
1 7  Dead End Rd . - F a l l s  B r . 
1 8  Doubl e  Camp 
1 9  Cowc arr.p Rdg . 
2 0  S awTii l l  Rd . - B ivens Br . 
2 1  C i t i c o  
2 2  G at l inburg 
2 3  C a d e s  Cove 
2 4  Cat a l oochee 
2 5  Hwy 4 4 1 ,  TN 
2 6  C o l l i n s  Ck . 
2 7  2 0 - M i l e  
2 8  Ch imney Tops 
2 9  T r e m o n t  T u r n a round 
3 0  Smokemont 
3 1  W a l nut B ottoms 
3 2  Ocon a luftee 
3 3  C o s by 
3 4  H a z e l  Ck . 
3 5  C at a l oochee D iv i d e  
3 6  M i n ing Property , NC 
3 7  Mt . S ter l ing Gap 
3 8  I nd i an Camp Ck . 
J 'J  C o l l in s  Gap 
4 0  B a l sam Mtn . CG . 
4 1  Upper Tremont Rd . 
4 2  L i t t l e  B a l d  
Code Locat i on 
4 3  S ug a r l and V i s . Ctr . 
4 4  C l ingman ' s  Dome Rd . 
4 5  Greenbr i a r  
4 6  E l kmont 
4 7  I nd i an C amp Rd . 
4 8  O l d  Tremont 
4 9  Spence F i e l d  
5 0  Forge Ck . 
5 1  Cooper Ck . 
5 2  Cooper Rd . 
5 3  Tremont Evn . Ed . Ctr . 
5 4  Davenport Gap 
5 5  Ram s ey ' s  C a s cade 
5 6  S i l e r ' s  B a l d 
5 7  Hv:y 1 2 9  
5 8  L i t t l e  C a t a l o o c h e e  
5 9 Schoolhouse Gap 
6 0  Cocke Co . ,  TN 
6 1  Hwy 4 4 1 ,  NC  
6 2  Ave r y  C o . , N C  
63  Greene Co . , TN 
6 4  McM i nn C o . , TN 
6 5  C o a s ta l , N C  
6 6  Hender s on C o . , N C  
6 7  P o lk Co . ,  TN 
6 8  I n d i a n  Boundary 
6 9  Horse Ck . Rec . Area 
7 0  Green Cove 
7 1  B i g  Creek 
7 2  Hannah Mtn . Tr . 
7 3  U n i c o i  C o . ,  TN 
7 4  Other 
7 5  Mt . Leconte 
7 6  H armon Den Mtn . 
7 7  Hurr i c ane Rdg . 
7 8  1 2 -M i l e  S t r i p  
7 9  C a r t e r  C o . ,  TN 
8 0  S e v i e r  co . ,  TN 
8 1  Newfound G ap 
8 2  Cohutta W�� ' GA 
8 3  S u l l ivan Co . ,  TN 
84 N .  Tra n s y l v a n i a  C o . ,  NC 
8 5  Y ancey Co . ,  NC  
8 6  McDowe l l  Co . , N C  
8 7  Fann i n  Co . , NC  
Tab l e  1 1 . ( Cont inued ) . 
Code Locat i on 
8 8  Burke C o . , NC 
8 9  Cherokee Co . ,  NC 
9 0  Macon Co . ,  NC 
9 1 Swa in Co . ,  NC  
9 2  Graham Co . , NC 
9 3  H aywood Co . ,  NC 
9 4  J a ckson Co . , NC 
9 5  J ohnson Co . ,  TN 
9 6  Turkeypen Rdg .  
9 7  C l ay Co . , N C  
S 8  Hetca l f  Bottoms 
9 9  Mad i s on Co . ,  NC 
A Sp ivey Cove Dump 
B McCau l ly P l ace 
c Forge Ck . Prim . CG 
D v:a lker Prong 
E S ams Gap 
F Ocona l u ftee OL 
G Sm'y'th  C o . , VA 
H # 4 O L  H'· '" " 1  4 4 1 ,  T i l  
I # 3  OL Hwy 4 4 1 ,  N C  
J Gr indstone C G , VA 
L C l i nch Mtn . Wl-1A , VA 
M Sugar l and F l ats 
N Morton OL 
0 McCarter Stabl e s  
p Upper Tunn e l  
Q A lum Cave P . A . 
R Litt l e  River Rd 
s H e a dquarters 
T B l ount C o . ,  TN 
lJ C d:r;tps i t e  # 3 7  
Code Locat i on 
V Rocky H o l l ow 
W No l and D iv i d e  OL 
X Treewe l l s  
Y Maryvi l l e ,  TN 
z B ig Wa l nut 
AA O l d  Suga r l and s 
BB D e ep Ck . CG  
cc Wears V a l l ey 
DD Eng l i sh Mtn . 
E E  Laur e l  Br . Dump 
FF Sw i ftback Sycamore 
GG Roar ing Fork 
HH Grotto F a l l s , P . A .  
I I  Ca l houn Br . 
JJ Ha z e l  Ck . 
KK S inks 
LL Deep Ck . OL 
MM Monro e  Co . ,  TN 
NlJ Porter F l at s  
0 0  Trout F a rm , Hwy 3 2 1  
PP Cheroke e  C o . ,  GA 
QQ C r i b  Gap 
RR Towns end Y 
S S  P i lkey Ck . 
TT Swing i ng Br . 
UU Up l a nd s  Lab . 
VV Ra i nbow F a l l s  
WvJ B a s k i n s  Ck . 
XX Camp s i t e  # 2 4  
Y Y  # 1  OL Hwy 4 4 1 ,  TN 
Z Z  Cherokee I n d i a n  R e s . 
1 2 3  
APP END I X  C 
Ta b l e  1 2 . 
Y e ar 
1 9 6 7  
1 9 6 8  
1 9 6 9 
1 9 7 0  
1 9 7 1  
1 9 7 2  
1 9 7 3  
1 9 7 4  
1 9 7 5  
1 9 7 6  
1 9 7 7  
1 9 7 8  
1 9 7 9  
1 9 8 0  
1 9 8 1  
1 9 8 2  
1 9 8 3  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1 9 8 7  
S umma ry o f  month l y  p u b l i c  v i s i t a t i o n  i n  G r e a t  Smoky M o u nt a i n s  Nat i o n a l P a rk , 
1 9 6 7 - 1 9 8 7 . 
'I' o t <:!_L.Yj ::=;_Ltc§_lTll9_\l s C! n c:i_� 
J9n . F e b . Mar . A_Rr . May J t]  D_· ___ <}_y}_. __ A u �"if'�.Q_c;:t . N o v . D e c . T ot a l 
1 6 8  1 4 4  2 4 8  3 9 7  4 4 4  1 , 0 1 7  1 , 3 5 0  1 , 2 3 7  6 1 4 7 1 0  2 3 0  1 5 2  6 , 7 1 0  
1 1 4  1 4 1  2 0 0 4 0 8 4 4 7  9 0 6  1 , 3 8 2  1 , 3 6 6 6 4 9  7 1 9  2 0 4 1 3 2  6 , 6 6 7  
1 0 7  9 8  1 7 2  3 5 6 4 5 9 9 4 0  1 , 2 8 6  1 , 2 8 9  5 3 0  7 3 7  2 3 7  1 2 1 6 , 3 3 1  
1 0 4  1 2 6  2 2 8  3 2 5  5 4 4  1 , 0 1 7  1 , 3 3 4  1 , 3 2 5 6 0 1  8 0 6  2 0 8 1 6 0  6 , 7 7 8  
1 0 9  1 1 8  1 7 3 4 4 8  5 2 8  9 2 6  1 , �) 2 6 1 , 3 2 3  7 0 7  8 6 4 3 1 3 1 4 3  7 , 1 7 9  
1 5 1  1 6 1  2 6 1  5 3 0  6 2 6  1 , 0 5 2  1 , 5 7 2  1 , 5 2 6  7 7 3  9 3 0  2 8 8  1 7 0  8 , 0 4 1  
1 4 6  1 6 4  2 2 1  5 4 1  6 0 0  1 , 0 4 8  1 , 4 1 6 1 , 4 8 8  8 3 4  9 5 9  3 5 0  1 2 4  7 , 8 9 2  
1 0 0  1 2 5  2 0 2  4 3 2  6 1 9  1 , 0 2 1  1 , 5 6 3  1 , 4 4 5  7 5 7  1 , 0 4 7  3 3 9  1 5 6  7 , 8 0 8  
1 7 3  1 9 1  3 5 3 4 9 1  7 7 1  1 , 2 2 2  1 , 4 9 2  1 , 6 1 2  7 1 4  9 8 3  3 5 6  1 8 3  8 , 5 4 1  
1 6 8  2 2 8  3 1 8 6 5 8  7 6 3 1 , 1 4 8  1 , 6 0 8  1 , 5 7 9  8 6 7 1 , 1 0 9  3 5 7 1 8 6  8 , 9 9 1  
1 5 0  1 6 7  3 0 1  6 5 6  7 8 4  1 , 2 1 4 1 , 8 0 7  1 , �) 2 3  8 8 8  1 , 1 4 4  3 3 2  2 0 6 9 , 1 7 4  
1 4 4  1 8 4  3 3 3  5 2 1 6 8 5  1 , 1 4 2  1 , 6 2 5  1 , 3 4 3  8 5 1  1 , 1 5 0  3 8 0  2 1 3 8 , 5 7 0  
1 3 0  1 6 1  3 0 9  6 5 0  6 6 6  9 9 4  1 , 3 2 4  1 , 2 7 4  7 7 9  1 , 1 1 4  3 7 8  2 3 9  8 , 0 2 0  
2 0 8  1 9 2  2 6 0  5 5 3  7 1 6 1 , 1 0 6  1 , 4 3 9  1 , 4 1 0 8 0 2  1 , 0 7 6  4 4 8  2 3 1  8 , 4 4 1  
1 9 5  2 0 1  2 7 0  6 0 5  7 3 7  1 , 0 7 9  1 , 3 7 9  1 , 3 6 8  8 3 1  1 , 1 0 7  3 5 7  2 0 1  8 , 3 3 1  
1 3 6  1 8 3  2 4 0  5 1 9  8 6 1  1 , 0 8 0  1 , 3 1 8 1 , 1 8 7  8 8 6  1 , 2 2 7  3 4 1  1 9 9  8 , 1 7 8  
1 7 5  2 1 1  2 8 9  4 7 2  6 8 3  1 , 0 5 9  1 , 5 2 6  1 , 2 5 2  8 8 0  1 , 2 6 6 4 3 4  1 8 8  8 , 4 3 5  
1 5 8  2 3 1  3 0 0 5 4 6  6 3 8  1 , 1 4 1  1 , 4 4 5  1 , 2 8 1  9 2 5  1 , 1 3 4  4 3 0  2 7 9  8 , 5 0 8  
1 7 4  1 9 8  4 2 2  5 9 9  6 3 2  1 , 2 1 6 1 , 6 1 1  1 , 3 9 1  9 9 6  1 , 3 4 0  5 0 3  2 3 7  9 , 3 1 9 
2 0 6  2 0 0  4 5 7  6 4 9  8 2 5  1 , 2 8 4  1 , 7 6 2  1 , 4 0 0  9 2 0  1 , 2 8 5  5 6 0  2 8 6  9 , 8 3 6  




APPEND I X  D 
1 2 7  
Fema l e  P 1 6 5  was 4 . 5  y e a r s  o l d  when or i g i n a l ly captured 
at Cades Cove on 24 June 1 9 8 3 ; she was r e l oc a t e d  62 km to 
Litt l e  C a t a l oochee . Fema l e  P 1 6 5  was rec aptured a t  Cades 
Cove on 1 7  August 1 9 8 4  and r e l ocated t o  L itt l e  Cat a l oochee 
for a s e cond t ime . On 2 3  October 1 9 8 4 , f ema l e  P 1 6 5  was 
rec aptured at Cades Cove f o r  t h e  t h i rd t ime ; the T\\iRA 
r e l ocated her 1 8 2  km to S u l l ivan Co . , TN . On 2 7  May 1 9 8 5 , 
fema l e  P 1 6 5  w a s  recaptured for the f ourth t ime at Cad e s  
Cove ; the THRA r e l ocated h e r  to Su l l ivan C o . , T N  f o r  the 
s e c o n d  t i r.,e . 
Fema l e  2 0 5 � a s  6 . 5  y e a r s  o l d  when or i g i na l ly captured 
at Ne� f o� n d  Gap on 2 3  Augu s t  1 9 7 7 ; her 1 ma l e  cub ( bear 2 0 6 )  
a l s o w a s  captured . Both b e a r s  w e r e  r e l oc a t e d  4 2  km t o  
P a r s on ' s  Branch R o a d . O n  3 0  June 1 9 7 9 , fema l e  2 0 5 w a s  
rec aptu r ed at A l um Cave Park i ng Area . O n  2 Ju ly 1 9 7 9 , the 
TIJR.i'\ r e l ocated her 1 1 8  km to P o l k  Co . ,  TN . On 7 Ju l y  1 9 8 0 ,  
fema l e  2 0 5  wa s re captured at A l um Cave P a rk i ng Area . The 
TvJRi'\ re l ocated her 5 9  km to the Te l l i co W i l d l i f e  Management 
Ar ea o n  1 0  J u l y  1 9 8 0 . Fema l e  2 0 5  wa s hunter k i l l ed i n  Macon 
Co . , NC  on 18  November 1 9 8 0 . 
Ma l e  2 0 6  wa s recaptured a t  Ch imney ' s  P i c n i c  Area on 1 8  
May 1 9 7 9 ; the TWRA r e l ocated h im 5 5  k m  t o  t h e  T e l l i c o  
W i ld l i f e Management Are a . Ma l e  2 0 6  wa s recaptured at Morton 
:::: Y �::: .c l o o i: on 3 Ju l y  1 9 7 9 . On 4 Ju l y the Tl\iRA r e l ocated h im 
1 2 0  km t o  P o l k , Co . , TN . Ma l e  2 0 6  was r e c aptured on 1 0  June 
1 9 8 0  a l ong Hwy 4 4 1 . On 12 June 1 9 8 0 , the THRA r e l ocated h im 
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9 1 . 7  km t o  U n i c o i  Co . ,  TN . On 2 8  Apr i l  1 9 8 1 ,  m a l e  2 0 6  w a s  
r ec aptured at Ch imney ' s  P i c n i c  Are a . On 3 0  Apr i l  1 9 8 1 ,  the 
TWRA r e l ocated h im 1 7 8  km to Johns o n  C o . , TN . On 2 0  May 
1 9 8 1 ,  m a l e  2 0 6 w a s  recaptured at Ch imney ' s  P i c n i c  Area and 
r e l ocated a second t ime to J ohnson Co . on 2 6  May 1 9 8 1 .  On 
2 3  June 1 9 8 1 ,  ma l e  2 0 6  w a s  dest royed at Mt . M i tche l l  S t a t e  
Park , N C , 9 3 . 2  k m  from where h e  w a s  re l e a s ed i n  J oh n s o n  Co . , 
TN . 
Fema l e  P 1 5 1  was a ye a r l i n g  when o r i g i n a l l y captured 
a l ong C l i ng�an ' s  Dome Road on 14 Augu st 1 9 8 2 ; she w a s  
r e l o c a t ed 1 5  k rn  to G r e e nbr i a r . On 8 June 1 9 8 � , fema l e  P 1 5 1  
� a s  r e captured a l o ng H i g h � a y  4 4 1  a n d  r e l o c a t e d  5 4  krn t o  
P a r s on ' s  B r a nch R o a d  on 1 1  June 1 9 8 4 . On 8 June 1 9 8 5 , 
fema l e  P l 5 1  w a s  r e c aptured a l ong H i gh"v:ay 4 4 1 ;  t h e  n:RA 
r e l ocated her 1 2 4  km t o  P o l k  Co . , TN . On 2 9  May 1 9 8 8 , 
f em a l e  P 1 5 l  w a s  rec aptured a l ong C l i ngman ' s  Dome Road ; the 
T\'JR .. n. re l ocated h e r  1 7 9  km to J ohnson C o . ,  T N  o n  3 1  May 1 9 8 8 . 
Fem a l e  P 1 5 1  w a s  recaptured by THRA on 1 8  June 1 9 8 8  i n  
d owntown Greenv i l l e , TN and re l ocated 2 1  k rn  t o  t h e  Andrew 
John son B e a r  Res erve 1n Green Co . , TN . 
Fema l e  P 1 7 2  was 9 . 5  y e a r s  o l d  when or i g i n a l ly captured 
at Cades Cove on 2 5  October 1 9 8 4 ; her 2 cubs ( be ar s  P l 4 9  and 
P 1 5 0 )  a l s o  were captured and a l l  3 be a r s  were r e l ocated 62 
L;: to L i tt l e  Ca t a l ooch ee . On 3 June 1 9 8 5 , f ema l e  P 1 7 2  was 
recaptured i n  Cades Cove ; both of her y e a r l i n g s  ( be a r s  P 1 4 9  
and P 1 5 0 )  were c aptured th e next day . On 5 June 1 9 8 5 , the 
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TWRA r e l ocated a l l  3 bea r s  9 5  km to P o lk , C o . ,  T N . On 8 
June 1 9 8 5 , f ema l e  P 1 7 2  wa s r e captured i n  Epworth , Ga , a nd 
r e l ocated 1 2  km to the Cohutta WMA . On 1 1  June 1 9 8 7 , f ema l e  
P 1 7 2  a n d  3 ma l e  cubs ( unmarked ) from a s e p a r a t e  l i tter were 
captured in Cades Cove ; a l l  4 be ars were r e l o cated 6 2  km to 
Litt l e  Cata l oochee . 
Fema l e  3 9 0  was 6 . 5  y e a r s  o l d  when or i g i n a l ly captured 
a t  Mt . LeConte on 5 Augu s t  1 9 8 1 .  
c u b s  ( 3 8 3 , 3 9 1 , and 1 unmarked ) .  
She was a c c omp a n ied by 3 
Cub 3 8 3  w a s  captured on 3 1  
J u l y  1 9 8 1  wh i l e  3 9 1  wa s captured on 5 Augu s t  1 9 8 1 .  Ferca l e  
3 S O  w a s  i n strunented w i th a r a d i o - c o l l a r  a n d  r e l e a s e d  on 
s i t e  a s  p a r t  of  a backcountry prob lere b e a r  s tudy ( H a s t i n g s  
1 S. 8 3 , H a s t i ngs e t  a l .  1 9 8 7 ) . O n  2 2  Augu st 1 9 8 2 , f e�a l e  3 9 0  
\.,' a s r e c a p t u r e d  a t  r,:or t o n  ove r l ook ; the T\:FJ.. re l o c a t e d  h e r  
6 6 .  1 }:r:; to G r e e n e  Co . , T.tr . On 7 Ju l y  1 9 8 3 , fema l e  3 9 0  a n d  a 
wa l e  c u b  ( bear P 0 8 7 ) fran a s eparate l it t e r  were captured at 
?, l ur:, Cave Parking Ar ea ; the TWRA r e l ocated both bears 1 1 8 . 2  
km t o  P o l k  Co . , TN . Fema l e  3 9 0  and ma l e  P 0 8 7  were 
r e c aptured by t h e  G e org i a  Gar:;e a n d  F i sh D i v i s i o n  on 2 9  July 
1 9 8 3  i n  Ch e r o k e e  Co , GA , 9 7 . 3  km fran the i r  r e l ea s e  s i te in  
P o l k  C o . TN ; both bears were r e l ocated 9 3  km t o  the Cohutta 
WHP. , GA . 
Ma l e  3 9 1 ,  an  o f f spr i n g  o f  f ema l e  3 9 0  w a s  r ecaptu r e d  a t  
,::: : . :c :-. .  :� � 1 '  ' s  ? i c n i c  Ar ea on 1 8  June 1 9  8 4 ,  n e a r l y  3 y e a r s  
f o l l ow i ng h i s  i n i t i a l  c a p t u r e  as  a cub ; t h e  TWR� r e l ocated 
h ir 1 1 6  krn to P o lk Co . ,  TN . 
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Fema l e  2 9 7  wa s 1 2 . 5  y e a r s  o l d  when o r i g i n a l ly captured 
a t  Smokemont on 2 7  June 1 9 7 9 . Fema l e  2 9 7  w a s  a c c ompa n ie d  by 
4 cubs , h owever , they cou l d  not be captured , therefore , s h e  
was r e l e a s e d  on s i te . On 4 S eptember 1 9 7 9 , f ema l e  2 9 7  a nd 
her 4 cubs ( be a r s  3 1 6 ,  3 1 7 ,  3 1 8 ,  3 1 9 )  were captured a t  
Smokemont . Fema l e  2 9 7  w a s  i n strume nted w i th a r a d i o - c o l l a r  
a s  part o f  a b l a ck bear reproduct ive study ( E i l er 1 9 8 1 )  and 
a l l  5 bears were re l ocated 5 3  km to P a r s on ' s  Branc h  Road . 
On 2 3  March 1 9 8 0 ,  f ema l e  2 9 7  and her 4 ye a r l i ng s  were 
l ocated i n  a den near Srnokernont . On 1 1  May 1 9 8 0 , f ema l e  2 9 7  
and year l i ngs 3 1 7 ,  3 1 8 ,  and 3 1 9 w ere re captured at 
Smoke�ont ; the N CWRC r e l o c a t e d  a l l  4 be a r s 5 8  km to 
Hender s on Co . , KC . On 1 6  June 1 9 8 0 ,  f ema l e  2 9 7 and 
year l i ng s 3 1 6  and 3 1 9 w e r e  recaptured at Smokerno�t ; the 
NCWRC r e l o c ated a l l  3 bear s 1 5 2  km to Avery C o . ,  N C . 
Y e a r l ing 3 1 7 w a s  captured at Smokemont on 2 0  June 1 9 8 0  a n d  
r e l o c a t ed to Avery C o . NC on 2 3  June 1 9 8 0 .  On 2 8  Augu s t  
1 9 8 0 ,  f ema l e  2 9 7  wa s captured at Gr i ndstone Campground , VA , 
7 2 . 8  km from h e r  re l ea s e  s i te i n  Avery Co . ,  N C ; s h e  wa s 
r e l o c a t e d  3 7  krn to C l i nch Mount a i n  WMA , VA . Y e a r l ing 3 1 6 
was hunter k i l l ed in McDowe l l  Co . NC on 6 N ovember 1 9 8 0 . 
Y e a r l ing 3 1 8 wa s hunt er k i l l ed on 1 6  D e c ember 1 9 8 0  i n  
Haywood Co . N C . 
Fema l e  4 7 2  was 8 . 5  y e a r s  o l d  wh en o r i g i na l ly captured 
a t  C o s by on 14 August 1 9 8 4 ; her 2 cubs ( be a r s  5 6 5  and P 0 9 8 )  
a l s o were captured . A l l 3 bears were re l oc a t e d  5 5  km t o  
C a l h oun Branch . On 2 7  Augu st 1 9 8 4 , fema l e  4 7 2  wa s 
recaptur e d  on Par son ' s  Branch Road a s  part o f  a UT bear 
study ( Po z z anghera 1 9 9 0 ) ; 1 cub ( po s s i b l y  5 6 5 )  a l s o  was 
obs erved but not ident i f i ed . Fema l e  4 7 2  wa s i n s t rumented 
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w ith a r a d i o - c o l l ar and r e l e a s ed on s i t e . On 1 2  Apr i l  1 9 8 5 ,  
f ema l e  4 7 2  and cub 5 6 5  wer e captured i n  G i l m e r  Co . , GA , 1 0 8  
km from h e r  previous capture s ite ; both bears were r e l ocated 
2 7  km to the B l ue R i dge HHA i n  Fannin Co . , GA . 
Fema l e  P 0 2 2  ( age unknown ) was o r i g ina l l y captured a t  
Cosbj' on 2 0  Aug u s t  1 9 8 2 ; s h e  was r e l ocated 6 7  km t o  P a r s o n ' s  
Branch Road on 2 3  August 1 9 8 2 . On 1 7  June 1 9 8 5 , f ema l e  P 0 2 2 
w a s  recaptured a t  Cosby and r e l ocated 5 5  km t o  C a l h oun 
B r anch t h e  f o l l o� i n g d a � . On 1 1  Augu s t  1 9 8 5 ,  f e�a l e  P D 2 2  
w a s  c a � t u r e d  n e a r  Oak� a �· , S C  ( P i ck e n s  Cc . ) ,  1 1 �  k� f r o� her 
p r ev i ou s  re l e a s e  s ite ; she was re l ocated 4 7  km t o  north 
P i ckens Co . , S C . Fema l e  P 0 2 2  may have been i l l ega l l y  
captured and t r ansported t o  S outh Caro l i na p r i o r  t o  h e r  
recapture ( H .  C o o k  NPS per s . commun . ) .  On 1 8  November 1 9 8 5 ,  
f ema l e  P D 2 2  wa s k i l l e d i n  G r aham Co . , NC , 9 2  km f r om h e r  
r e l e a s e s i t e  in S outh C a r o l i na . 
Ma l e  P 3 0 3  w a s  4 . 5  y e a r s  o l d  when o r i g i na l ly c aptured a t  
Chimney ' s  P i c n i c  A r e a  on 1 1  June 1 9 8 9 ; h e  w a s  r e l ocated 3 6  
km t o  L i t t l e  Cata l oochee . Ma le P 3 0 3  w a s  r ecaptured on 2 
August 1 9 8 9  at Ch i�ney ' s  P i c n i c Area and r e l ocated 3 8  km to 
Twentym i l e  on 3 August 1 9 8 9 . Ma l e  P 3 0 3  w a s  r e captured for a 
th i rd t ime a t  Ch imney ' s  P i c n i c  Area on 1 3  Augu st 1 9 8 9 ; on 1 5  
Aug u s t  1 9 8 9 , t h e  T\·�RA r e l o c a t e d  h i m 1 1 6 km t o  P o l k  C o . ,  T N . 
On 3 0  Augu s t  1 9 8 9 , m a l e  P 3 0 3  w a s  r e c a p t u r e  f o r  t h e  f ou r t h  
t i m e  a t  Ch i m n e y ' s  P i c n i c  A r e a ; t h e  Th'Rl\ r e l o c a t e d  h im 1 4 8  km 
to C a r t e r  C o . , T N  on 3 1  A u g u s t  1 9 8 9 . 
M a l e  1 2 6  w a s  6 . 5  y e a r s  o l d  w h e n  o r i g i n a l l y c a p t u r e d  a t  
C a d e s  C o v e  o n  2 7  A u g u s t  1 9 7 5 ; h e  w a s  r e l o c a t e d  1 0  km t o  
u pp e r  T r em o n t  R o a d . On 2 1  M a y  1 9 7 6 ,  m a l e  1 2 6  w a s  r e c a p t u r e d  
a t  C a d e s  C o v e  a n d  r e l o c a t e d  3 7  k �  t o  G r e e n b r i a r . O n  2 3  
Au g u s t  1 9 7 6 ,  � a l e  1 2 E  � a s  r e c a p t u r e d  f o r t h e  t h i r d  t i � e  a t  
C a d e s  C o v e ; t h e  T\·�?.-� r e l o c a t e ::l  h i :rt 8 7  k r:.  t o  C o c k e  C o . , T : ; . 
O n  9 A u g u s t  1 9 7 7 , �a l e  1 2 6  � a s r e c a p t u r e d  a t  C a d e s  C o v e  f e r  
t h e  f o u r t h  t i r e  a n d  r e l o c a t e d  5 3  k r  t o  C o s by . 
� . � - e  F 2 � - � a � � . 5  y e a r �  o J d  � � e n  o r i g i n a l l y c a p t u r e j a �  
k n  t o  L 1 t t l e  C a t a l o o c h e e  o n  2 7  J u n e  1 9 8 8 . O n  3 1  l·: a y  1 9  8 S , 
na l e  P 0 9 0  w a s  r e c a p t u r e d  a t  Ch i n n e y ' s  P i c n i c  A r e a  a n d  
r e l o c a t e d  4 3  k n  t o  P a r s o n ' s  B r a n c h  R o a d . O n  2 1  J u n e  1 9 8 9 , 
m a l e  P 0 9 0 w a s  c a p t u r e d  f o r  t h e  t h i r d t im e  a t  Ch i m n e y ' s  
F � c n i c  A r e a ; t h e  T�RA r e l o c a t e d  h i n 1 1 6  km t o  P o l k  C o . , 
o n  2 2  J u r1 e  1 9 2 9  .. O n  3 1  J u l y  1 9 8 9 , m a l e  P 0 9 0  w a s r e c a p t u r e d  
a t  Ch i m n e y ' s  P i c n i c  A r e a ; h e  w a s  r e l o c a t e d  t o  P o l k  C o . , TN . 
M a l e  6 6 1  e x h i b i t e d  t h e  m o s t  n o t a b l e  m o v em e n t s  o f  a l l  
r e l o c a t e d  b e a r s  i n  G S MNP . M a l e  6 6 1  w a s  a y e a r l i ng w h e n  
D 1 i g � n a l l y c a p t u r e d  a t  Up l a n d s  R e s e a r c h  f a c i l i t y  o n  2 4  M a y , 
1 9 8 5 ; h e  w a s r e l o c a t e d  3 1 kn t o  C a l h o u n  B r a n c h . O n  5 J u n e  
1 9 8 6 ,  D a l e  6 6 1  wa s r e c a p t u r e d  a t  Ch i re n e y ' s p i c n i c  a r e a  a n d  
1 3 3  
r e l o c a t e d 3 6  km t o  L i t t l e  C a t a l o o ch e e . O n  2 8  J u n e 1 9 8 7 , 
m a l e  6 6 1  w a s  r e c a p t u r e d  a t  C a d e s  C o v e  a n d  r e l o c a t e d  6 2  km t o  
L i t t l e  C a t a l o o c h e e . On 1 9  J u n e  1 9 8 8 , m a l e  6 6 1  w a s  c a p t u r e d  
a t  C a d e s C o v e ; t h e  T'r'JRA r e l o c a t e d  h i m 9 5  km t o  P o l k C o . ,  Tli . 
M a l e  6 6 1  w a s  r e c a p t u r e d  a t  C a d e s  C o v e  o n  3 0  J u l y  1 9 8 8  a n d 
r e l o c a t e d  6 8  km t o  L i t t l e  C a t a l o o ch e e . O n  9 Au g u s t  1 9 8 8 , 
m a l e  6 6 1  w a s  r e c a ptu r e d  n e a r  S u g a r l a n d s  V i s i t o r  C e n t e r ; h e  
·,._ � E  r e l o c a t e d  1 1 6  }: ;-:; t o  P o l k  c o u n t :/ ,  TU e n  l G  .F� u g J s t  1 9 2 2 . 
O n  1 S e p t e �b e r  1 9 8 2 , m a l e  6 6 1  � a s  r e c a p t u r e d a t  C a d e s  C o � e  
a n �  r e l o c a t e d  6 2  k �  t o M t . S t e r l i n g .  O n  2 3  J u n e  1 9 8 9 , � a ! e  
E ·�<l \·: c. s  r e c a p t u r e d  i n  C a d e s C o v e ; t h e  T> �r:..:\ r e l o :::: a t e d h i �· s '. 
}: ·· t c  P o l k  C o . 1 Tl J . 
� ' r• �:· --<_ �  ....L l_ \/ �� �· .  \._ ,:  . •  , 
O n  2 2  J u l y  1 9 8 9 , m a l e 6 6 1  w a s 
C a ::.- t e r  C o . 1 TN . O n  1 1  M a y  1 9 9 0  m a l e  6 6 1  w a s  r e c a p t u r e d  i n  
C a d e s  C o v e ; h e  w a s  r e l o c a t e d  t o  t h e  G e o r g e  W a s h i n g t o n  
N a t i o n a l  F o r e s t , V A  b y  t h e  V i r g i n i a  G a m e  a n d  I n l a n d  
O n  1 1  J u n e  1 9 9 0 1  m a l e  6 6 1  w a s r e c a pt u r e d  i n  
I n  m i d  J u n e  ( e x a c t 
d a t e  n o t  k n ow n ) m a l e  6 6 1  w a s  c a p t u r e d  i n  R o a n ok e , VA a n d  
r e l e a s e d i n  n e a r by m o u n t a i n s  ( e x a c t  l o c a t i o n n o t  k n own ) . O n  
1 8  Ju l y  1 9 9 0 1 m a l e  6 6 1  w a s c a p t u r e d  i n  J o h n s o n  C i t y , TN b y  
t ;  . .  _ -=.· i : � -�. ;  h e  w a s  r e l o c a t e d  t o  C a r t e r C o . 1 TN . O n  2 1  Ju l y  
1 9 9 0 ,  m a l e  6 6 1  w a s  k i l l e d b y  p o a :::: h e r s i n  U n i c o i  C o . ,  TN . 
V I TA 
W i l l i a m H e n r y  S t i v e r  w a s  b o r n  i n  L a n s i ng , M i ch i g a n  o n  
O c t o b e r  1 4 , 1 9 6 4 . H e  g r a du a t e d  f r om P o t t e r v i l l e H i gh S c h o o l 
i n  1 9 8 2 . H e  a t t e n d e d  C e n t r a l  M i c h i g a n  U n i v e r s i t y  f r om 1 9 8 2  
t o  1 9 8 �  a n d  M i c h i g a n S t a t e  U n i v e r s i t y  f r om 1 9 8 4  t o  1 9 8 7 . H e  
r e c e i v e d  a B a c h e l o r o f  S c i e n c e  d e g r e e  i n  F i s h e r i e s  a n d  
W i l d l i f e f r om M i c h i g a n  S t a t e  Un i v e r s i t y  i n  s p r i n g  1 9 8 7 . H e  
e n t e r e d  t h e  g r a d u a t e  p r o g r a m  i n  t h e  D e p a r t m e n t  o f  F o r e s t r y , 
W i � d l i f E a � j  F i s h e r i c � a t  T h e  U n i v e r s i t y c f  T e n n e s s e e , 
K n o x v i l l e  i n  M a r c �  l S S B . H e  w a s  e np l c y e d  a s a B i o l og i s t 
C o n s e r va t i o n f r c� J u l y  1 9 9 0  t o  M a y  1 9 9 1 . H e  i s  c u r r e n t l y· 
v:o r K i n g f o r  G :::- tc :: t  S :�·. c L ]'  E c u r. t a i E s  !� a t  i o n a l  P a r k  a s  a 
W i l d l i f e B i o l o a i c a �  1 e c h n i c i a n . 
